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Tim SUPERLATIVE MUSK 

SYSTEM IS ALL-SONY. 
IDEALLY. 


So many hi-fi ‘systems’ are a weird mixture 
of various brand name components. Sony s Taurus 
music system is all Sony. And it combines high 
efficiency components superlatively 
matched for value and J 

reliability that equals their 
outstanding sound. And 
remember, no other company 
gives such a comprehensive 
and complete guarantee— 

12 months on all parts. 
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Here are the individual Sony units of 
the Taurus system ... 

Sony’s exciting TA-1055 amplifier 
packs 23W RMS per channel into its 
gleaming chassis. It offers wider power 
bandwidth, and, because of direct 
coupled power amplifier, gives low 
distortion, high stability and excellent 
transient response. Input and output 
facilities for two tape recorders makes 
inter-recording dubbing possible. 
Latest push button and slide controls. 


Jony’s elegant PS-5100 turntable 
gives outstanding reproduction of the 
finest stereo records for both 
audiophiles and newcomers to hi-fi. 
Features aluminium diecast platter and 
high quality 4-pole hysteresis 
synchronous motor, automatic arm 
return, reject device, special damping 
device prevents pick-up damage, 
balanced tone-arm anti-skate device, 
and induced type magnetic cartridge. 
All in a timber cabinet with plastic dust 
cover which can be left open at any 
angle. 


Sony’s stylish SS-7100 speaker 
enclosure are a high compact 2-way, 
2-speaker system with 20 cm woofer 
and 2.5 cm dome tweeter. Features 
Sony’s exclusive Ultra Linear Magnetic 
Path for smooth, clean sound and 
greatly reduced harmonic distortion. 

Sorry Kemtron Services Pty. Ltd. 

SYDNEY: 26 2651, MELBOURNE: 874 8222, 
ADELAIDE: 93 2338/9, BRISBANE: 44 4488, 
PERTH: 81 3422, LAUNCESTON: 2 5322, 
CANBERRA: 95 2100, Agents: 

NEWCASTLE: 61 4991, WOLLONGONG: 84 8022. 
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Our latest electronic clock offers a number 
of useful features. It provides an alarm, a 
circuit to switch off your radio after you fall 
asleep, a choice of hours and minutes 
display, or minutes and seconds, and a 
display which adjusts its brightness to suit 
the ambient light. A full description of how 
to make it appears on page 40. 
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For readers interested in logic circuits, and 
particularly those who build, check, or 
maintain them, the winning entry in the 
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segment readout. Full constructional details 
on page 54. 
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The three-in-one supply 


The PE 1514 combines three 
constant voltage/current 
supplies in one compact 
housing. Two are continuously 
adjustable from 0 to 20 V and 
0 to 800 mA and one from 
0 to 7 V and 0 to 3 A. 

They are designed for 
powering op amps, digital and 
linear IC’s (or combinations, 
including even relays) as well as 
applications where plus and 
minus voltages are needed. 

All outputs are floating 
and isolated and can be 
connected in series or parallel, 
in any combination. They also 
feature high stability as well as 
overload and short-circuit 
protection. All three outputs 



-15 V 


The three-in-one PE 1514 is 
ideal for powering op amps or 
digital and linear IC's. 


have independent meters and 
can display either the voltage 
or current. 

As illustrated below, this 
new three-in-one power supply 
complements a wide range of 
single-output laboratory models 
having ratings up to 35 V and 
3 A. The Philips program also 
includes a series of industrial 
power supplies for 19" mounting 
and for OEM applications. 

Find out more about Philips 
power supplies by contacting 
your local organisation or by 
writing to : 

Test & Measuring Instrument Dept., 
Philips Scientific & 

Industrial Equipment, 

G.P.O. Box 2703, Sydney 2001. 




PHILIPS 
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Editorial 

Viewpoint 



Christmas: time for positive thinking 

As I sit down to write this leader, it certainly doesn’t seem as if twelve months 
have passed since we produced our last December issue. A lot of things have hap¬ 
pened on the Australian electronics scene in those twelve months, and they have 
simply flown. 

Not all the things that have happened have seemed for the best, of course. In fact 
at times it has been hard to find a brighter side! Factories have been closing down, 
people have been losing their jobs, and there are rumours of more to come. There still 
seems a danger that Australia may lose most of the modest, but significant 
technological expertise it had in this field. And that is surely a sad prospect. 

It is also both sad and ironic to record the-closing down of the well-known 
Australian Radio and Television College, one of the oldest privately-run electronics 
schools in the country. This at a time when there has never been a greater need for 
trained electronics personnel in both the consumer and industrial areas. 

There is a brighter side, of course. Colour TV transmissions are just about to start 
in earnest, and factories are busy cranking out receivers. Experimental FM stereo 
transmissions are not far away, and before long we seem likely to have video discs. 
Each week seems to bring news of new developments in solid state technology, digital 
electronics and a host of other fields. The stream of new devices seems to flow ever 
faster, and the potential applications fan out ever wider. 

And despite the changes in financial climate some local parts and equipment 
manufacturers do have success stories to tell — like IRH Components with their 
metal glaze resistors, and Hy-Q Electronics with their quartz crystals. Hopefully 
when the dust clears and we all adjust to the altered situation, there will be more 
firms with similar stories — and we’ll be happy to present them. 

Yes, it’s been a year marked by trauma and upheaval, and there may be more to 
come. But in the long term the electronics industry world-wide has a very bright 
future, and if we keep that prospect in view, it should be possible to weather the 
storms without permanent setback. 

In the meantime, all of us here at E-A thank you all, readers and advertisers 
alike, for your continued support. We wish you the merriest possible Christmas, and a 
happy and prosperous new year. 


— Jamieson Rowe 
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SUpeFSP&& bydesign 

<coM to hot in 5 seconds) 

byname 

'Scope Deluxe’ is voNSuperspeea' 

the only difference is the package 
look for the 
Red and White 
carton 



‘Miniscope’ is now 

Mini Superspax? 

look for the 
Black and White 
carton 


IRH COMPONENTS DIVISION 

NATRONICS PTY LIMITED r 

The Crescent, Kingsgrove, N.S.W. 2208 M 
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In response to the needs of the 
recording and broadcasting industries, 
creates the new calibration standard 


...the 681 TRIPLE-E 


a aennite need arose. 

The recording industry has been cutting discs with 
higher accuracy to achieve greater definition and 
sound quality. 

Naturally, the engineers turned to Stanton for a 
cartridge of excellence to serve as a primary 
calibration standard in recording system check-outs. 

The result is a new calibration standard, the Stanton 
681 TRIPLE-E. Perhaps, with this cartridge, the outer 
limits of excellence in stereo sound reproduction has 
been reached. 

The Stanton 681 TRIPLE-E offers improved 
tracking at all frequencies. It achieves perfectly flat 
frequency response to beyond 20 Kc, It features a 
dramatically reduced tip mass. Actually, its new nude 
diamond is an ultra miniaturized stone with only 2/3 
the mass of its predecessor. And the stylus assembly 
possesses even greater durability than had been 
previously thought possible to achieve. 

The Stanton 681 TRIPLE-E features a new design 
of both cartridge and body and stylus; it has been 
created for those for whom the best is none too good. 

Each 681 TRIPLE-E is guaranteed to 
meet its specifications within exacting 
limits, and each one boasts the 
meaningful warranty possible: 
individual calibration test result is packed 
with each unit. 

Sole Australian Distributors 


sra.vron 


VIC: BJD Electronics P/L, 
202 Pelham St., 

Carlton. 3053. 


LEFOlflV INDUSTRIES So 

266 Hay St.. Subiaco, Western Australia. 6008. 812930 
N.S.W. Office: 100 Walker St., North Sydney. 2060. Phone 9224037. 
VICTORIA Office: 103 Pelham St.. Carlton 3053. Phone 3477620. 

OLD.: Brisbane Agencies, N S W : W. C. Wedderspoon P/L., S.A : Sound Spectrum, A C T : Douglas Hi-Fi, 

72 Wickham St., 3 Ford St., 33 Regents Arcade, 53 Wollongong St., 

Fortitude Valley. 4006. Greenacre. 2190. Adelaide, 5000. Fyshwick, 2609. 



W.A.: Douglas Hi-Fi, 883 Wellington St., Perth. 6000. 


LER063 
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The profe//ional tope 
ujith the profe//ional look. 

DPR26 LPR35 profc//ional now available to the enthu/ia/t 


These high-quality BASF magnetic 
tapes are the result of further 
development of the well-known lines of 
LH tape; a development which has gone 
beyond the already achieved Hi-Fi 
standard and produced a line of 
professional quality. The aim and 
yardstick of all BASF research is the 
original sound; the pure, undistorted 
sound of crystal-clear reproduction. 
Defined in terms of the technical minimum 
requirements according to Hi-Fi standard 
45 500. Heightened to meet the stringent 
demands of the professional studios. With 
this professional tape, we have satisfied 
all the requirements of those spoiled 
musical aesthetes as well as of the critical 
tape fans. This is a tape whose important 
facets you should get to know. 

The profi-tape: 

New: The conductive matt reverse side. 
Strikingly matt black, also on the 
leader tape. 

It avoids static charging which leads to 
crackles and arcing, usually experienced 
with metal spools. It is anti-static. Repels 


dust and avoids drop-outs, keeping tape 
and equipment clean. Fundamentally 
improves the winding properties. Smooth 
winds with no damage to tape edges. 
Exactly the right thing for fast winding 
machines. Enables its use as in a studio: 
wound on a hub. Genuinely professional. 
The profi-spooi: 

New: Profi design in metal or plastic. 

The optional professional metal spool 
is an optical hit. Functional and without 
flaw it is the ideal complement to modern 
equipment design. Spool size IOV 2 " has 
professional NAB hub centre. 
Trident/NAB adaptor can be obtained 
from BASF separately. 


New: Binder-oxide system. 

Mature electro-acoustical properties 
— extreme low-noise — extreme high 
output now optimised over the whole 
frequency. The highest demands of the 
“professionals” are satisfied. Very fine, 
concordant oxide particles reduce print- 
through. Important for valuable archives. 
Robust surface finish does not wear 
valuable recording heads, and thus 
increases life of tape and machine. 


Conventional tape 
without back coating 

BASF LPR 35. DPR 26 professional 
with black matt back 

1 imtmmm i—~ii 

1. .. . J 

niiiiiiif 

= - r i 

Cross-section of a reel 


a 



BASF 





Distributors: Sydney (Head Office): Maurice 
Chapman & Co. Pty. Ltd., 276 Castlereagh St. 
2000. Newcastle: W. L. Redman Agencies, 11 
Hall St., NSW 2300. Canberra: Sonny Cohen & 
Sons, 20 Isa St., A.C.T. 2600. Melbourne: 
Maurice Chapman & Co. Pty. Ltd., 146-150 
Burwood Rd., Hawthorn, Vic. 3122. Brisbane: 
Chandlers Pty. Ltd., 339 Montague Rd., West 
End, Old. 4101 . Adelaide: Neil Muller Pty. Ltd., 
8 Arthur St., Unley, S.A. 5061. Launceston: P. 
& M. Distributors, 87A Brisbane St., Tas. 7250. 
Darwin: Pfitzens Music House, Smith St., N.T. 
5790. 


Rnother technical advance for better living by BASF 


BA3775 
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Now and Forever 


Today 

With a Quad 33, any pickup can 
be properly matched to give 
the finest performance 
of which that pickup 
is capable (1). 

Tomorrow 

The Quad pickup INPUT is 
uniquely placed to meet the needs of 
the future (2). 


1 (a) Equivalent input noise at the exceedingly 

low figure of 0.5 p V. 

(b) An input load which is a pure resistance at 
all frequencies. 5 0-20 KHZ. 

(c) An input dynamic range of close on lOOdB, 
30dB better than the finest recordings now 
available. 

(d) Provision to place the pickup dynamic range 
(60-70dB) in proper relation to the amplifier 
range so there need be no compromise between 
overload requirements and low noise. 

2 Digital mastertapes for disc cutting and 
further refinement of the pickup cartridge will 
lead to lower noise and less distortion, and 
may make a major contribution to better 
sound in the next decade. The Quad 33 can do 
full justice to each and all of these possibilities. 



Illustrated booklet available free from major Hi-Fi retailers 
or sole Australian agent, British Merchandising Pty. Ltd., 
Box 3456 G.P.O. Sydney 2001. Telephone 29-1571. 


QUAD 

Products of 

The Acoustical Manufacturing Co. Ltd. 

for the closest approach to the original sound 

QUAD is a Registered Trade Mark 
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TEL-111/ELECTRET 


TEL-32Q/QUAD, 

4-CHANNEL 

$66.00 


There's a new name for 
Stereo & Quad Headphones: 


A leading designer and manufacturer 
of quality audio products for 40 years, 
Telephonies now introduces a 
complete line of Stereo & Quad 
Headphones. The same high reliability 
required for airline entertainment and 
communications systems is now made 
available by Telephonies, for home 
and professional use. 

The TEL-111 ELECTRET 
Headphone, for example, incorporates 
the latest advances in electrostatic 
audio reproduction providing flat 
frequency response from 18 to 
24,000 Hz, without the need for the 
conventional electrostatic power 
supply. And it reduces distortion to 
the vanishing point by using a stiff 
featherlight . diaphragm suspended 
between two permanently-charged 
plates. The result is the clean, crisp, 
Telephonies sound, unobtainable with 
any but the most expensive speaker 
systems. 

The TEL-26 DYNAMIC Stereo 
Headphone reproduces sound so 
faithfully that once you hear it, you’ll 
never be satisfied with anything less. It 
has a separate tone control and volume 
control on each earcup to permit 
precise volume, balance and tone 
adjustments. And Telephonies 


mechanical 2-way speaker system gives 
you the 2-way sound without the cost. 

For the breathtaking realism of 
quadraphonic sound, the TEL-32Q 
QUAD, 4-CHANNEL Headphone has 
two 2-way speaker systems (four 
speakers in each earcup) to let you 

AUSTRALIAN DISTRIBUTORS: ^ 

202 

ran 190 

JLfJJLr Electronics Pty Ltd. Ph. 


discover sound you’ve never heard 
before. The Telephonies Balance 
Controller lets you sit in your favorite 
easy chair, far from your receiver or 
amplifier, and set the 4-channel 
balance exactly the way you want it. 

The TEL-14 TWO-WAY Headphone 
contains a full 2-way speaker system, 
complete with crossover network in 
each earcup. Deep, smooth bass 
response from the woofers and the 
bright treble highlights of the tweeters 
overlap to make the presence of the 
music felt, just the way the artist 
intended. 

The TEL-29 LIGHTWEIGHT 
Headphone, the “Weight Watcher” 
member of the family is easy on the 
budget. Constructed of air-light 
materials for hours of easy listening, 
the Lightweight never disturbs nor 
intrudes on the music, but is not 
completely isolating. A volume control 
on each earcup allows you to adjust 
volume and balance without returning 
to your amplifier. 

If you want to hear Sound the way it 
was recorded, don’t let an ordinary 
Headphone come between you and 
your music. Demand the exceptional. 
Ask for Telephonies. 


40 years of Audio Engineering Excellence 
A Division of Instrument Systems Corporation 

Pelham St., Carlton, 3053 Vic. Ph. 347-8255 
Willoughby Road, Crows Nest, 2065 N.S.W. 
439-4201 
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Hifi trends at Olympia Fair, London 

The International Audio Festival and Fair at Olympia, London, is a mirror of 
the hifi market in Britain. This year, something like 100 exhibitors provided 
over 11,000 square metres of display in the Grand Hall, with equipment 
originating from almost all established hifi manufacturing countries including 
such relative newcomers as Poland and Hungary. 

by HUGH JOHNSTONE * 


There can be little doubt that the audio 
industry is one of the major growth areas in 
home entertainment and, certainly as far as 
the British market is concerned, looks like 
becoming of even greater importance. For 
the public the main showplace for audio 
products is the International Audio Festival 
and Fair, held this year at Olympia, Lon¬ 
don, from 28 October to 3 November. 

Although all links in the sound 
reproduction chain are catered for by 
British manufacturers, the area of greatest 
strength is undoubtedly loudspeakers — 
which is also probably the most competitive 
section of the market! 

With loudspeakers, personal preferences 
tend to play a far greater part in the final 
choice than with any other part of a system. 


*Hugh Johnstone is the Editor of "Popular 
Hi-Fi", London. 


And the great strength of British 
manufacturers is that the typical clean and 
open reproduction demanded by, and 
provided for, the knowledgeable home 
market is becoming more and more 
favoured by enthusiasts in other countries. 

An interesting aspect of the established 
excellence of British speaker design is that 
certain overseas manufacturers have 
recently taken to having speakers 
developed and produced in Britain for in¬ 
clusion in their own product ranges. 

The recent upsurge in consumer interest 
in audio has led to a flurry of developments 
intended to help with the integration of a 
system into the domestic environment. A 
dedicated enthusiast may be willing to put 
up with a confusion of separate units and 
spaghetti-like connecting leads, but the new 
generation of users tends to seek greater 
simplicity. 


Exemplifying this trend has been the 
emergence of "unit” systems in which a 
turntable, radio tuner, amplifier, and 
sometimes a cassette player / recorder, are 
integrated into a single module. All the 
problems of equipment matching and in¬ 
terconnection are taken care of by the 
manufacturer — the only operation 
necessary being the connection of a suitable 
pair of loud speakers, which themselves are 
normally either supplied or recommended 
by the manufacturer. 

Until recently, systems of this type have 
generally been capable of only moderate 
performance levels, but there are definite 
signs that the concept is being extended to 
encompass combinations of equipment 
capable of giving true hi-fi standards. 

Similarly there has been a pronounced 
movement towards the introduction of 
"receivers” which combine a tuner (in¬ 
variably FM for good reproduction but 
sometimes also AM) and an amplifier. Main 
advantages of this arrangement arefc that the 
two units can be designed to work together 
for optimum performance. Furtner, the 
combined module, though often no! smaller 
than two separate units, has a more 
generally acceptable appearance. 

One of the most notable features of the 
audio market has been the rapid increase in 
the popularity of the compact cassette, an 
increase that has occurred at both ends of 
the equipment spectrum. For example, the 
portable cassette radio has become firmly 
established with teenagers. 

At the other extreme, cassette recorders 
are making a definite impact on the hi-fi 
scene because of the high standards of 
reproduction made possible by the adoption 
of improved tape transport mechanisms, 
the Dolby B noise reduction system and 
tape formulations directed to the specific 
requirements of cassette recorders. Indeed 
the situation now is such that it seems 
certain that the cassette will oust reel-to- 
reel tape as the recording medium for all 
but the totally committed hi-fi enthusiast. 

Quadraphonics has been hailed as the 
outstanding new development in hi-fi, and 
demonstrations of the various contending 
commercial systems were a feature of the 




Left Departing completely from convention, this direct drive 
"turntable " is a product of Gale Electronics and Deisgn Ltd', 39 
Upper Brook St, London W1Y 1 PE. The main frame is a "Y" 
element of dear plastic, which supports the pickup base. The 
record sits on a 3-arm rotating platform, also of dear plastic. Ex¬ 
tremely low wow and flutter is claimed. The speed can be varied 
within the limits 10 to lOOrpm, with a digital readout of the setting. 


Above: Very English in its styling, the Amstrad 8000 Mkl/I amplifier 
provides basic radio, tape and disc facilities without running to 
features which add unduly to cost and complexity. Power output 
per channel is 10W RMS, response 20Hz to 30kHz, and distortion 
at 1kHz 0.5pc. From AMS Trading (Amstrad) Ltd, 89 Ridley Rd, 
Da/ston, London E8. 
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Olympia festival. Unfortunately, the 
situation still seems rather obscure. As yet 
there is no obvious leader in this field. Some 
sort of standardisation, such as occurred in 
the early days of stereo, seems to be 
necessary to permit real progress to be 
made. 

So far as the British enthusiast is con¬ 
cerned, the situation has been further 
complicated by the emergence of an 
alternative surround-sound technique 
developed under the auspices of the 
National Research and Development 
Corporation. Known as Ambisonics, the 
technique aims to reproduce a sound field 
that is as faithful as possible to the original. 

Prototype systems have been developed 
and the initial demonstrations proved 
convincing, but it has yet to be seen if the 
concept will be taken up commerically. 

Mention has already been made of the 
high standing of British loudspeaker 
manufacturers. One name that has long 
been in the forefront is Tannoy, which has 
enjoyed considerable success with its 
Monitor range of dual concentric drive 
units. Essentially, these speakers consist of 
a direct radiating low frequency unit with a 
horn loaded high-frequency unit mounted 
coaxially with the bass driver and coupled 
to it electrically via 'a separate crossover 
network. 

Recent developments have led to the 
introduction of an improved version of this 
design, the Monitor high performance dual 
concentric. Main features of the new range, 
compared with the previous Monitor Gold 
range, are high temperature voice coils, 
an improved and uprated crossover net¬ 
work and, on the larger versions, a Gird- 
acoustic cone for the bass driver, as pic¬ 
tured. 



The Girdacoustic loudspeaker cone , as now 
used in the larger models in the Tannoy 
Monitor high performance dual concentric 
systems. 

Advantages accruing from these 
modifications are said to include increased 
power handling capcity (up to 85W for the 
410mm model), higher sensitivity, 
smoother frequency response and a lower 
fundamental bass resonance, together with 
enchanced long-term performance 
stability. 

However, consideration has also been 
given to the owners of earlier units and 
modification kits will be available to update 
the previous Monitor Gold units. (Tannoy 
Products Ltd, Norwood Road, West Nor¬ 
wood, London SE27 9AB.) 

Although to a casual observer the trend 
with amplifiers seems to be towards ever 
higher power outputs, there is a continuing 
demand for more modest outputs. A 
company that has proved adept at meeting 
this demand is AMS Trading (Amstrad)Ltd 
whose latest offering is the 8000 Mklll 
stereo amplifier (see picture). 

Rated at 10W per channel RMS with both 


This new turntable from Pioneer reflects 
the growing market demand for more 
sophisticated facilities on budget priced 
turntables. Designated the PL-12R, the new 
turntable is an updated version of the PL-12 
series, and is supplied complete with 
magnetic cartridge. 

Main features of the PL-12R include belt 
drive, anti-skating control, a direct readout 
stylus pressure scale, and an oil-damped 
cueing device. Tracking weight for the 
cartridge supplied is between 2.7 and 3.3 
grams. 

The platter, of aluminium diecasting, is 
some 30cm in diameter, and is driven by a 4- 
pole synchronous motor via a belt drive 
system. Two speeds only are provided — 33- 
1/3 and 45 rpm. Cartridge specifications 
include a frequency response of 20Hz to 
23kHz, and an output voltage of 4mV at 
1kHz and 50mm/sec. Wow and flutter is 
quoted as less than 0.1 pc, while signal-to- 
noise ratio is quoted as greater than 47dB. 


channels fully driven into 8 ohm loads, this 
unit is said to have a frequency response of 
20Hz to 30kHz and a total harmonic 
distortion of less than 0.5pc at 1 kHz. 

Inputs are provided for both magnetic 
and ceramic cartridges as well as tape and 
tuner. Normal tone controls are in¬ 
corporated, together with rumble and 
scratch filters and a loudness control. A 
modern appearance has been achieved by 
the use of slider controls and toggle swit¬ 
ches and the amplifier is reasonably 
compact at 13in long by 8Vfein wide and 3in 
high (330mm by 216mm by 76mm). 

Although nowhere so important as 
technical performance, the visual impact of 
a piece of hi-fi equipment can have a 
marked effect on its commercial viability, 
and a company that pays particular at¬ 
tention to this aspect — having first taken 
care to ensure the technical excellence — is 
Gale Electronics. 

Olympia was chosen for the introduction 
by this company of a new direct drive 
turntable of unconventional design. Main 
constructional material is clear plastics 
with the base configuration conforming to 
what can best be described as a “Y”. The 
extended arm of the Y serves to ac¬ 
commodate the pickup arm (SME as 
standard), and the direct drive motor and 
main bearing arrangement are mounted in 
the middle of the Y. 

A magnetic bearing system using a rare- 
earth magnet is employed for the motor 
rotor with the three-armed record carrier 
sitting directly on the rotor assembly. 
Turntable inertia is provided by peripheral 
masses on the three arms and the record is 
supported by rubber rings on the tops of 
these masses and on a central hub. 

It is claimed that this design offers the 
remarkable wow and flutter figures of 
0.006/ unweighted RMS at 33-1/3 rev/min 
with an equally low figure for rumble. 
Turntable speeds are to be steplessly 
variable from 10 to 100 rev/min in steps of 
0.1 rev/min, with the speed control built 
into a free-standing cylinder, coupled to the 
monitor by a supply cable. (Gale Elec¬ 
tronics and Design Ltd, 39 Upper Brook 
Street, London W1Y 1PE.) 

Despite the seemingly inexorable march 
of the compact cassette, reel-to-reel tape 
recorders remain unchallenged for serious 
recording and the needs of critical users can 



Recommended retail price of the PL-12R 
is $133.00. Warranty is 12 months from 
date of purchase. 


be met by machines from the Ferrograph 
Series 75 Super Seven range. This com¬ 
prehensive range includes stereo half and 
quarter track models with and without 
integral amplifiers and speakers. 

Normal speed ranges are 1%, 3% and 7V 2 
in sec (48mm, 95mm and 191mm/sec) but 
high speed versions with 15in/sec 
(381mm sec) are also offered. Dolby noise 
reduction circuits can be incorporated if 
required. All models will accept 10V 2 in 
(267mm) professional tape spools, provision 
being made to change the tape tensioning 
arrangements to suit the spool -size in use. 

Comprehensive controls for each channel 
include facilities for mixing line and 
microphone inputs together, and it is 
possible to achieve four-channel mixing on 
one track. Wow and flutter is given as less 
than 0.08pc at 7 1 / 2 in/sec (191mm/sec) for 
standard machines and the frequency 
response at the same speed is 30Hz to 17kHz 
4- 2dB. 

Returning to the final link in the audio 
chain, the speakers, it is encouraging to 
note that new designs aimed at the lower 
end of the market were also on show at 
Olympia. Brahms Manufacturing has 
updated its Medway range with the BT1000 
model which has a single 8in (203mm) 
driver with parasitic cone. Power handling 
is 10W RMS and the frequency range is 70Hz 
to 14kHz. 

Moving up the range, the BT1500 has an 
8in (203mm) woofer (bass speaker) and a 
3%in (86mm) tweeter (treble speaker) to 
give a 50Hz to 18kHz frequency range with a 
capacity of 15W. Top model in this series is 
the BT 2000 with 20W pbwer handling and an 
increased frequency range (45Hz to 20kHz) 
using drive units of the same dimensions as 
the BT 1500. 

Under the Brahms brand name there are 
four new speakers, ranging from the 
Sandringham to the Balmoral. The San¬ 
dringham has an 8in (203mm) woofer and a 
4in (102mm) dome tweeter to give a 45Hz to 
22kHz range at 20W, while the Balmoral will 
handle 50W over a frequency range of 35Hz 
to 22kHz and has a 12in (305mm) woofer, 
5in (127mm) mid range and 4in (102mm) 
dome tweeter. (Brahms Manufacturing and 
Development Company, Unit E, Airport 
Works, Maidstone Road, Rochester, Kent 
MEl 3QJ, England). ® 
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So we thought you ought to know... 

The new S.A.E. Mark III CM 
will not: oscillate 
under any load conditions 

regardless of phase angle 

that's what it won't do. 



Here's what it will do . . . 

• RMS Power Output: 

4 ohms—greater than 300 w/chan. 

8 ohms—greater than 200 w/chan. 

• Frequency response at 8 ohms: 

±.25 dB. 20 Hz to 20 KHz at full power. 
±1dB. 1 Hz to 100 KHz at 1 watt. 


• T.H.D.: 

8 ohms—Less than .1% 20 Hz-20 KHz at full power. 
4 ohms—Less than .2% 20 Hz-20 KHz at full power. 

• I.M.: 

8 ohms—Less than .05% at full power. 

4 ohms—Less than .1% at full power. 

• Signal to Noise Level: 

Better than 100 db below 200 watts RMS. 

• Full 5-year parts and labour warranty. 


Vou mightn’t be able to get one but at 
least you know now which amplifier 

won’t oscillate. 


Sole Australian Distributors 



LEROVR IlMDUSimiESSS 

Head Office: 266 Hay St., Subiaco, Western Australia. 6008. Phone 81 2930. 
N.S.W. Branch: 100 Walker St., North Sydney, 2060. Phone 9224037. 
Victoria Branch: 103 Pelham St., Carlton, 3053. Phone 3477620. 


N.S.W. : Douglas Hi-Fi, 
65 Parramatta Rd., 

5 Dock. 2046. 



VIC.: Douglas Hi-Fi, S.A.: Sound Spectrum, OLD.: Brisbane Agencies, A.C.T.: Douglas Hi-Fi, 

191 Bourke St., 33 Regents Arcade, 72 Wickham St., 53 Wollongong St., 

Melbourne. 3000. Adelaide, 5000. Fortitude Valley. 4006. Fyshwick, 2609. 


W.A. Douglas Hi-Fi, 883 Wellington St., Perth, 6000. 

LER 062 
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YAMAHA NS690/670 



SPECIFICATIONS 



'SOFT DOME 3-WAY 
BOOKSHELF SPEAKER SYSTEMS 


FEATURES 

• Die-cast transducer frames to prevent 
undesirable resonance 

• Powerful magnet structures for superior 
transient response 

• High space-factor voice coil windings 
for increased power handling 

• Soft-dome transducers for smooth 
midranges and trebles 

• High temperature voice coil bobbins for 
superior overload capacity 

• Low resistance crossover networks for 
minimum power loss and better speaker 
damping 

• Extra-thick cabinet laminates for 
maximum structural stability. 



NS-690 

NS-670 

Frequency response 

35-20,OOOHz 

40-20,OOOHz 

Power handling capacity 

60 watts 

50 watts 

Nominal Impedance 

812 

8Q 

Type 

3-way 

3-way 

Woofer 

300mmb cone (JA-3056) 

250mmo cone (JA-2501A) 

Midrange 

75mm^ soft dome (JA-0701) 

60mmb soft dome fJA-0601) 

Tweeter 

30mm^ soft dome (JA-0509) 

30mmo soft dome (JA-0509) 

Crossover frequencies 

800Hz, 6,000Hz 

800Hz, 6,OOOHz 

Fundamental resonance frequency (fo) 

40Hz 

45Hz 

Operating power* 

4 watts 

6.3 watts 

Dimensions 

630mm H x 350mm W x 291mm D 
(24K"H x 13%"Wx 11 \4" D) 

577mm Hx 320mm Wx 269mm D 
(22 3 ^"H x 12%'Wx 10%"D) 

Weight 

22kg (48 lbs.) 

19kg (42 lbs.) 


*lnput electrical power required to obtain 96dB sound pressure level at 1 meter according to DIN 455 00. Specifications subject to change without notice. 


CROSSOVER NETWORK 



Yamaha have developed a totally new crossover network 
for the NS-600 series systems. It features special coils 
having extra thick 1mm diameter copper wire wound 
around ferrite cores. The copper wire minimizes power 
loss, and improves speaker damping because of its low 
electrical resistance. The use of ferrite cores offers 
similar advantages since it reduces the number of coil 


windings. Also utilized are metallized paper capacitors 
which, because of their low power loss factor, help to 
improve tonal quality. The NS-690/670 series crossover 
frequencies are 800Hz between woofer and midrange, 
6,OOOHz between mid-range and tweeter, and have a 
cut-off characteristic of 12dB/oct. 


% 




•v^> 

vr° jv 


Dealers: 

Vic. 

Guyatt's — Carnegie 
Buy Rite — Richmond 
Tivoli Hi Fi — Kew 
Tom's Hi Fi — City 
William's Radio — Dandenong 
Sound Spectrum — Geelong 


°vS\ 


Or 

Douglas Trading — Melb. 

' C ' 


N.S.W. 

Selsound — Blakehurst & Parramatta 

Insound — Crows Nest 

Glendor — Manly 

West's of Burwood 

Pacific Stereo — Canberra 

Indent Electronic — Coffs Harbour 


S.A. 

Blackwood Sound Centre — 
Blackwood 

Em Smith's — Adelaide 
Sound Spectrum — Adelaide 


% 


N.T. 

Pfitzner's Music House 
— Darwin 


V5v ' 


°0.\ 


Qld. 

Brisbane agencies: 
Telaire Electronics 
Reg Mills Stereo 
Davies Music 


W.A. 

Hub Hi-Fi - Perth 
Japan Hi Fi — Perth 
Insounds — Perth 
Albert's Hi Fi — Perth 


% 


'<bS 


\ 


x 


X 


©YAMAHA 




SINCE 1887 


NIPPON GAKKI CO., LTD. HAMAMATSU, JAPAN 
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Things you need to know about 


■ ■ ■ 


RECORD PLAYERS 



ANTI-SKATING 
AND CUEING 

Anti-skating devices are intended to 
compensate for the effect of friction bet¬ 
ween the stylus and the record in an offset 
arm. This friction adds a force tending to 
move the tone arm toward the centre of the 
record, thus effectively increasing the 
stylus force against the inner groove wall 
and decreasing it against the outer wall. In 
other words, these skating forces add to and 
subtract from the vertical tracking force, in 
different directions. 

A cartridge operating near the lower limit 
of its useful range of force may have in¬ 
sufficient tracking force for the outer wall; 
the results can be heard as a shattering 
mistracking distortion in the right channel 
when playing heavily recorded passages. 

In the absence of an anti-skating system, 
the vertical tracking force can be increased 
slightly to compensate for the effect. 
However, when the cartridge is to be 
operated at the lowest possible force, a good 
anti-skating system is a necessity. Its 
purpose is to supply an outward torque to 
the arm, equal and opposite to the skating 
force. 

Most arms have their anti-skating ad¬ 
justment calibrated to match their 
tracking-force dials, since the two are 
related. Do not attach undue importance to 


Julian Hirsch supplies the technical whys and wherefores, 
and Associate Technical Editor Ralph Hodges 
adds a gloss of buying guidance. 

PART TWO 



CABLE CAPACITANCE 

The capacitance of the arm wiring and 
the cables connecting it to the amplifier is 
assuming greater importance with the 
advent of the CD-4 “discrete” four-channel 
record system. Most stereo cartridges are 
designed to give their flattest overall 
frequency response when loaded with from 
250 to 350 picofarads (pF) capacitance (a 
typical range for most installations). 
However, there are certain cartridges that 
operate most effectively with 400 to 600pF. 
It in doubt, check with the manufacturer. 

Most magnetic cartridges designed for 
CD-4 service, on the other hand, require an 
absolute minimum of capacitance in order 


Julian Hirsch, ot the Hirsch-Houck 
Laboratory is a well-known writer on hifi 
topics. This article is reprinted from the July 
1974 issue of "Stereo Review" magazine. 
Copyright 1974 by the Ziff-Davis Publishing 
Company. 


to maintain their output up to frequencies as 
high as 45,000Hz. Special low-capacitance 
cables (about 50pF) are supplied with some 
CQ-4 demodulators to replace the usual 
audio cables from the tone arm. This still 
leaves the internal arm wiring to be con¬ 
sidered, and many arms, especially if they 
were designed before CD-4 was introduced, 
have more than lOOpF in their internal 
wiring. More recent designs, or the current 
production models of some well-established 
arms, may already have low-capacitance 
wiring or can be modified. If you are 
planning to go to CD-4, it might be wise to 
check with the manufacturer of your 
equipment on this matter. Our test reports 
on record players include a check of the 
wiring capacitance. 

Even if you have a high-capacitance arm, 
CD-4 operation is still possible. There are 
several types of non-magnetic CD-4 phono 
cartridges, and also at least one magnetic 
cartridge with low-inductance coils that 
does not require low-capacitance tone-arm 
and cable wiring. 


these markings, although in most cases 
they are sufficiently accurate for their 
purpose and certainly better than nothing at 
all. There are so many variables affecting 
skating force (including stylus dimensions 
and shape, record material, tracking force, 
playing radius, recorded velocity, arm 
offset angle, and others) that precalibrated 
anti-skating adjustments can provide only a 
rough guide to the user. 

One way to set anti-skating compensation 
is to play a record which is so heavily 
recorded as to mistrack and distort, and 
adjust the anti-skating until the distortion is 
equal in both channels. In the long run, this 
will ensure that record and stylus wear are 
equalised between the two channels. As has 
been implied, precise adjustment of the 
corrective anti-skating force is neither 
possible nor necessary, and therefore the 
manufacturer’s recommended settings 
should usually serve. 

Successful anti-skating compensation 
methods include levers, hanging weights, 
springs, and magnetic repulsion. None 
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Paul Pinko come/ /ound in/uronce. 



Paul is a true one-of-a-kind on the contemporary music scene. What per¬ 
former today could write such pop classics as “My Way” and “Jubilation” 
—and then perform them with a song style and stage presence that’s known 
and loved from Caesars Palace to San Juan? Small wonder that Paul takes 
vocal sound systems seriously, and no matter where he appears, the system 
he takes is the Shure Vocal Master. Even though he can afford any system 
made, he carries and uses the Vocal Master, even in preference to costly 
built-in “house systems.” Why? Because the Vocal Master gives him re¬ 
cording studio control over live performances . . . because the control 
console provides ease of operation and feedback control . . . and because 
it is expandable to provide enough amplification and power to cut the largest 
showplaces down to size. Added to all these features is reliability that’s al¬ 
ready legend among professional entertainers: 


Choose from any of the other models in the 
Shure series. All built for optimum 
performance. 

Write for complete catalogue 



AUDIO ENGINEERS P/L AUDIO ENGINEERS (Vic.) RON JONES PTY. LTD. ATHOL M. HILL P/ L AUDIO ENGINEERS (S.A.) 

342 Kent Street, 2A Hill Street, 57 Castlemaine Street, 1000 Hay Street, 37 Market Street 

SYDNEY 2000 N.S.W. THORNBURY 3071 Vic MILTON 4064 Qld. PERTH 6000 W.A. ADELAIDE 5000 S.A. 

AEO 78/FP ' —- 
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RECORD PLAYERS 



appears to be fundamentally superior to the 
others. 

Cuueing, or placing the stylus in the 
desired record groove, requires care, a 
certain amount of skill, and well-designed 
finger lift on the tone arm. A heavy-handed 
technique may damage the delicate stylus 
structure, while too light a touch can permit 
the tone arm to escape your grasp and 
damage a record. Care and skill are within 
the user’s control, but finger lifts vary 
widely in their usefulness. If the arm tends 
to “get away from you,” possibly skittering 
across the record or dropping to its surface, 
the trouble may lie with a poorly designed 
finger lift. 

Almost all record players and separate 
tone arms have a cueing lift device designed 
to raise and lower the pickup more gently 
than is usually possible by hand. Most have 
a damped descent, preventing an ex¬ 


cessively rapid lowering to the record; the 
better ones are also damped during the lift 
(this prevents “bounce” that can 
sometimes shift the lateral position of the 
pickup). 

A common weakness of cueing systems is 
the tendency of the arm to drift toward the 
outside of the record during descent, under 
the influence of the anti-skating force. The 
better ones are free of this effefct, but 
zeroing in on a precise portion of the record 
is usually easier by hand than with a cueing 
system, because of the difficutly of 
estimating the lateral position of the pickup 
when it is raised appreciably above the 
record surface. 

t ADVICE TO BUYERS: Although most tone 
arms provide for some sort of anti-skating 
compensation, the effects of anti-skating — or 
lack of It — are rarely audible. Unless you are 
particularly charmed by the theoretical 
aspects of such features, it's probably wiser to 
be more concerned about the handling 
qualities and "feel” of a tone arm. Is the finger 
lift easy to use? Does the cueing function 
operate smoothly and without excessive 
“drift” when the arm is lowered or raised? Is 
the layout of the turntable such that there is 
easy physical and visual access to the arm 
when it is necessary to perform some delicate 
manoeuvre with it? In the long run, these 
purely practical considerations will probably 
prove more important in determining your 
ultimate satisfaction. 



Although a record changer (or automatic 
turntable) is equipped with a special 
record-handling mechanism, this usually 
has no bearing on its basic performance as 
a record player. In most respects an 
automatic turntable can be considered 
simply a turntable and an integral arm 
installed together on a motor board. Each of 
these components can be judged on its own 
merits, although the advantages of one 
must sometimes be balanced against the 
shortcomings of the other because the two 
are operationally inseparable 

The changer section of an automatic 
turntable really functions only at the 
beginning and end of a record. Near the end, 
the trip mechanism comes into operation by 
either sensing the tonearm position or its 
increased angular velocity as the stylus 
moves into the spiral groove. 

In most cases, the tone arm must apply 
some minimum sideways force to operate 
the trip mechanism. This force is scaled 
according to the normal range of tracking 
force for which the arm is designed, and in 
the better models it is a very small fraction 
of a gram. If the cartridge selected is 
suitable for the range of tracking forces 
recommended by the automatic turntable 
manufacturer for his tone arm, the trip 
mechanism should never give any trouble. 

The record stack on a changer (as many 
as six to ten discs) is usually supported 
entirely by the centre spindle, which also 
contains the fingers and expanding collar 
used to release only the bottom record of a 
stack. The better players have in¬ 


terchangeable spindles: the tall automatic- 
play spindle that supports the record stack 
and a short manual or single-play spindle 
that rotates with the record. 

In every case, the longer automatic 
spindle is stationary, and many people are 
concerned that this might erode the record 
material around the centre hole as the disc 
turns, enlarging the hole and perhaps 
permitting the record to shift off centre on 
the platter. This may have been a problem 
in the days of 78-rpm records, which were 
made of shellac and were easily chipped or 
worn, but I doubt that any modern record 
changer will significantly wear the centre 
hole of a vinyl record. 

At one time it was widely suspected that 
changer mechanisms contributed to record- 
groove damage and wear. This supposedly 
happened because the change cycle 
dropped stationary records onto spinning 
ones, causing their grooved surfaces to 
grind together and imbed dust and similar 
debris in each other. 

While there was never any real evidence 
that this took place (the grooved portions of 
stacked records are kept from coming into 
contact by the greater thickness of material 
at the centres and outer edges of the discs), 
most manufacturers of automatic turn¬ 
tables have taken pains to make the 
changing cycles of their machines as gentle 
as possible. 

Today there is rarely reason to suspect 
normal changer operation of damaging 
discs in any way. However, it’s certainly 
true that using the changer function of an 


automatic turntable prevents the cleaning 
of each disc side just before it is played, 
which many fastidious audiophiles prefer to 
do. 


Record changers still are subject to oc¬ 
casional “hang-ups” of records on the 
dropping mechanism, usually because of 
out-of-tolerance record-hole or thickness 
dimensions. This fortunately rare oc¬ 
currence is one of the small sacrifices one 
must make in exchange for what is con¬ 
sidered by some to be the very considerable 
convenience of being able to play a number 
of records without interruption. 

Several years ago, there was a world¬ 
wide standardisation of the vertical 
tracking angle of phono cartridges. This in 
an angle determined by the internal 
geometry of the cartridge, as well as its 
mounting relative to the record surface. 
The effect of an appreciable vertical 
tracking angle error is to increase second- 
harmonic distortion, although errors of a 
few degrees are unlikely to produce audible 
effects. 

Since the vertical tracking angle changes 
as the angle of the tone arm to the record 
surface (as viewed from the side) changes, 
it varies during the playing of a stack of 
records. 

Manufacturers of automatic turntables 
recognised this “problem” and soon came 
up with a variety of “solutions.* (The 
quotes are used because the “problem” is 
certainly the least of those affecting 
phonograph reproduction.) The typical 
solution involves permitting the operator to 
conveniently shift the vertical angle, 
switching it to the correct position for the 
centre record of a stack in automatic 
operation or for a single record during 
single-play operation. This can be done 
either by moving the entire tone-arm pivot 
post up and down, or by simply tilting the 
cartridge forward or back on its mountings. 

Such features have another advantage in 
addition to their theoretical one. Certain 
cartridges are so shaped that the rear of 
•their plastic bodies can contact the record 
under some playing conditions, and the 
extra “tilt” of the correction device can 
help the cartridge to avoid brushing against 
the record. 

Even when playing single records, the 
automatic tone-arm indexing of a record 
changer can be a great convenience. Many 
people choose automatic turntables prin¬ 
cipally for that reason rather than because 
they habitually play stacks of records. The 
automatic single-play unit can often be an 
ideal solution in such a case. In effect, it 
does everything an automatic record 
changer does except change records. 

Pushing a lever or button starts the motor 
and indexes the arm, and after play is over 
the arm returns to rest and the motor shuts 
off. 

There are several lesser degrees of 
automation in single-play turntables. Some, 
especially the less-expensive models, 
simply shut off without returning the arm to 
its rest. In general, there is as much variety 
in features, performance, and price among 
single-play automatic turntables as among 
record changers. 

Neither has any fundamental per¬ 
formance advantage, nor is there a clear 
division by price. Broadly speaking, you get 
what you pay for in either type. But of 
course you may find yourself paying a great 
deal more for a unit with only slighjt per¬ 
formance advantages. 

• ADVICE TO BUYERS: Think hard about 
your record-playing habits before sacrificing 
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RECORD CHANGERS 


any desirable turntable feature — even 
aesthetic appeal — for the sake of a changer 
mechanism that may never be used. Then, if a 
changer is still your choice, by all means run 
through a stack of records several times in the 
store, making sure that the number of records 
accommodated is sufficient, that the change 
cycle is gentle and not annoyingly long, and 
that there are no hang-ups in getting records 
on and off the spindle. Some automatic turn¬ 
tables are so designed that interrupting the 
change cycle — even grasping the arm when it 
is being indexed — will not harm the 
mechanism. This might be a feature worth 
looking into if there are small children around 
the house, or people who are uncomfortable 
with automatic devices. 



PERFORMANCE 

SPECIFICATIONS 


The principal performance specifications 
of a record player — rumble, wow, and 
flutter — must be carefully interpreted 
when comparing the ratings of competing 
units. The various measurement techniques 
in current use can yield very different 
numerical test results on the same piece of 
record-playing equipment. 

Rumble is measured as the low-frequency 
output of a phono cartridge playing a silent, 
unmodulated groove. It is expressed in 
decibels below a reference level — usually 
the output of the cartridge when it plays a 
groove recorded with a standard test tone 
through an RIAA equaliser. 

The basic measurement (unweighted) 
does not take into account the relative 
audibility of different rumble frequencies. 
For the same level, a 30Hz rumble is far 
more audible than one at 20Hz or lower 
frequencies. Rumble measurements are 
often weighted by reducing the effect of the 
frequencies below 500Hz at a rate of 6dB per 
octave of falling frequency to give a better 
correlation with subjective effects. 

When comparing rumble measurements, 
be sure they were made in the same way. 
Unweighted rumble levels of —35 to —40dB 
are typical of the better automatic and 
single-play turntables. A few of the best 
(usually those with the most sophisticated 
drive systems) can measure as low as 
—45dB. Moderately priced record changers 
may have a rumble level of —25 to —30dB, 
which does not automatically disqualify 
them for use in a moderately good music 
system! At a reasonable listening volume, 
with speakers whose response falls off 
below 50Hz or so (and that includes most 
compact systems and many rather large 
ones), a —25dB rumble level may not be 
noticeable. 

Weighted rumble usually measures 
—50dB or lower, with most good turntables 
being in the vicinity of —55dB. The unique 


advantage of the direct-drive system, 
whose rumble is confined to subaudible 
frequencies, is illustrated by the fact that 
we have measured some of them 
(weighted) as being in the —63 to —66dB 
range. 

A similar situation exists with respect to 
the short-term inconsistencies of platter 
speed called either wow or flutter 
(depending on the rate at which the speed 
wavers). The audibility of these phenomena 
is a function of their rate as well as their 
amplitude Depending on the weighting 
curve of the measuring instrument and its 
other characteristics, the test results can 
vary over a wide range. Our own flutter 
measurements are essentially unweighted 
“RMS” (the old NAB broadcast standard), 
and will usually produce somewhat higher 
numbers than those quoted for weighted 
measurements. 

To further confuse the issue, individual 
listeners differ widely in their ability to 
detect — or to be annoyed by — flutter. Most 
audiophiles would not find 0.15 per cent 
flutter (as we measure it) particularly 
objectionable, unless it happened to occur 
at a low rate (wow). This percentage is 
typical of good cassette recorders on the 
market, which are widely considered to 
achieve high-fidelity performance, as well 
as many of the medium-price automatic 
turntables. 

However, some critical listeners find 
even 0.1 per cent flutter quite noticeable, 
even though most people would consider it 
insignificant. The best turntables have 
flutter as low as 0.04 per cent, which is not 
likely to be detectable by any listener. 

Most of the other record-player 
specifications and parameters (such as 
tracking error, pivot friction, arm 
resonance, anti-skating accuracy, etc) have 
little or no effect on the listening quality of a 
record Dlayer much of the time. They are 
best judged subjectively, since 
measurements are either very difiicult to 
make in a standardised manner, or they 
would not lend themselves to ready in¬ 
terpretation by the user. 

• ADVICE TO BUYERS. The lack of stan¬ 
dardization in rating systems and test 
procedures makes comparison of manufac¬ 
turers’ specifications a chancy thing. 
Therefore, along with test reports published 


Power amps may go digital 

Digital microcircuits have brought 
about incredible size reductions of 
electronic calculators and minicomputers 
in recent years. It now seems possible 
that digital design concepts could be 
used to reduce the size and bulk of the 
Hi-Fi amplifier. 

Virtually all entertainment electronics 
— TV, radio, Hi-Fi — currently employ 
linear circuits — ie circuits that amplify 
and control continuous signals. 
However, a California-based firm, Infinity 
Systems, is now readying a compact 
250W per channel stereo amplifier that 
employs digital output stages. The 250W 
power amplifier boards are a mere three 
inches square, and lack the large metal 
heatsinks required in conventional 
amplifiers. This is because digital 
operation, also known as class-D, is 90pc 
efficient in contrast to an efficiency of 
40pc for linear amplifiers which dissipate 
the power loss as heat. 


in magazines such as this one, the shopper 
must depend upon in-store evaluations to 
determine the amounts of wow, flutter, and 
rumble in a turntable. Always use speakers 
with adequate bass response when listening 
for rumble. And again, try to use the phono 
cartridge you plan to buy since unfavorable 
tone-arm/cartridge combinations can 
generate spurious low-frequency signals or 
interact with the mechanical characteristics 
of a record in a way that may affect the per¬ 
formance of the rest of the system. 

FINAL 

CHECKS 





Although you will not be able to make any 
measurements on the turntables or arms on 
a dealer’s shelves, there are a few simple 
operational checks that can help you to 
arrive at the right decision. Beforehand, it 
is a good idea to read a number of magazine 
equipment reviews to gain some 
background and general guidance, a 
“feeling” for the subject itself, even if you 
do not plan to buy one of the reviewed 
models. 

Basic questions such as cost, automatic 
versus non-automatic operation, and the 
like are matters of individual choice. 

Unlike most audio components (the tape 
recorder being another exception), there is 
a close and direct relationship between a 
record player and its user. Regardless of 
how well it performs its basic functions, a 
record player that emits strange sounds, 
drops records with a resounding “thunk,” 
or defies your best efforts to handle and use 
its tone arm without incurring stylus 
damage is not likely to prove satisfactory in 
the long run. 

When you find a unit whose specifications 
and features appear to meet your 
requirements, practice using it in its 
various operating modes before coming to a 
final decision. Every record player has its 
own peculiar characteristics, as does every 
audiophile. Only grief can result from an 
incompatible pairing of the two. 

It is easy enough to assess the flutter and 
rumble of a turntable as it sits on the 
dealer’s shelf. Select a gentle piano 
recording to evaluate the approximate 
flutter of a turntable. 

A quietly recorded passage is suitable for 
an audible rumble check, but you should 
also conduct a visual inspection of the 
speaker’s woofer cone when playing this 
band at a rather high volume-control setting 
(and possibly with some bass boost 
provided by the tone controls as well). Such 
a “visual rumble” test may reveal very low 
frequency rumble that might not be audible 
under showroom conditions. Try this test 
first with the best turntabld on display 
(preferably one with direct drive) to 
establish the residual rumble levels in the 
record groove, and then try it out on the 
turntable you are considering buying. 

Any listening evaluation of a record 
player should be made with ancillary 
equipment at least as good as that you plan 
to use at home. The better it is, the more 
likely it will be to reveal the true character 
of the record player — its strong points as 
well as its weaknesses. Q 
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The Acid Test. 


Wafeii out! (I'musinoa 

Cassettes 


.overifitofcred! 


MEMOREX 

THE UNDISIQRTER! 


For the very first time you can 
forget about overload distortion 
when you record. Just use 
'Memorex' the Undistorter. 

No hiss, no distortion, no hassle, 
just beautiful clean clear sound. 
And Memorex costs only cents 
more than the cheapies. 

You'll never know how good 
your recorder is until you try 
'Memorex' tape. 



/eraua Industries pt y ltd . 

T 


OLD BRISBANE AGENCIES 
Audio Centre. 

72 Wickham Street. 
Fortitude Valley. QLD. 4006. 


266 Hay Street, Subiaco, Western Australia 6008. 


N S W.: LEROYA INDUSTRIES P/L 
100 Walker St., 

Nth. Sydney. 2060. 


A C T. HOMECRAFTS. 
Petrie Street. 

Canberra. A.C.T. 2600. 


S.A. HILLS ELECTRONICS P/L. 
7 Ackland Street. 

Edwardstown. S.A. 5039. 


VIC. B.J.D. ELECTRONICS. 
202 Pelham Street. 

Carlton. Vic. 3053. 
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No matter what you want 
ina speaker, 

hear it is. 


Whatever you want in a speaker—we’ve got the lot. 
Whether you want to build a new system or upgrade an 
already existing one, Plessey have a complete range 
of loudspeakers, midrange and tweeters—everything 
you could ask for in high quality high fidelity sound. 
Plessey offer not only the best results but also the best 

sound value. 


WOOFER & WIDE RANGE 


LOUDSPEAKER POWER 

FREQUENCY 


HANDLING RESPONSE 

KC6M 

8WRMS 

50Hz-11kHz 

KC6MX 

8WRMS 

50Hz-20kHz 

C60 

10WRMS 

35Hz-7500Hz 

C60X 

10WRMS 

30Hz-17kHz 

C80 

20W RMS 

35Hz-8kHz 

C80X 

20W RMS 

35Hz-20kHz 

C100 

20W RMS 

40Hz-11 kHz 

C100X 

20W RMS 

40Hz-20kHz 

C12P guitar 

30W RMS 

55Hz-10kHz 

C12P woofer 

30W RMS 

35Hz-10kHz 

Cl 2PX wide range 30W RMS 

35Hz-13kHz 

C12PX guitar 

30W RMS 

55Hz-13kHz 

12U50 

50W RMS 

25Hz-11kHz 

12UX50 

50W RMS 

40Hz-13.5kHz 

MIDRANGE 

C6MR 

20W RMS 

450Hz-6600Hz 

KC5MR 

15WRMS 

700Hz-14kHz 

TWEETERS 

X20 horn 

— 

3kHz-30kHz 

X30 dome 

— 

3kHz-30kHz 

KC 3G X cone — 

1.5kHz-19kHz 

5FX cone 

— 

4kHz-20kHz 


\ 


>0 

k ' 




PLESSEY 

Plessey Australia Pty. Limited, 
Components Division, 
The Boulevard, Richmond. Vic. 3121 

j 

Distributors & Stockists: N.S.W. Lawrence & Hanson Pty. Ltd.. Martin De Launay Pty. Ltd.. Dick Smith Wholesale Pty. Ltd. VIC. Lawrence & Hanson 
Ptv Ltd Radio Parts Pty. Ltd. W.A. Atkins Carlyle Ltd. OLD. The Lawrence & Hanson Electrical Co. (Old.) Ltd. S.A. Gerard & Goodman Pty. Ltd. 
TAS Harts Wholesale W & G Genders Pty. Ltd. N.Z. Plessey (N.Z.) Limited. Rata Street. Henderson. Auckland. In all states. Kits-Sets (Aust.) Pty. Ltd. 

AR68 
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HiFI REVIEWS 


Cambridge P70X 
stereo amplifier 

At only two inches thick, the Cambridge P70X must be the "thinnest" am¬ 
plifier on the Australian hifi market. But its modest dimensions enclose a real 
"power-house" of an amplifier, with 35 watts per channel and quite a range of 
facilities. 


Cambridge Audio have been manufac¬ 
turing amplifiers for at least six years now 
at Huntingdon in England. But it was not 
until late September of this year that they 
became available in quantity in Australia 
through the newly appointed distributors, 
Export Exchange Pty Ltd. 

No doubt, the first question which must 
arise in the prospective user’s mind is “How 
do Cambridge Audio manage to get 35 watts 
RMS or more per channel out of such a 
small chassis?” After all, the P70X 
dimensions are 420 x 270 x 55mm (W x H x 
D) including knobs and feet. Weight is just 
5.5kg. 


and Power. These knobs are all smooth in 
action but we would prefer a knurled rather 
than smooth circumference to give better 
grip. 

Four miniature toggle switches are used 
for the following functions: Tape monitor, 
stereo-mono switch, low filter and high 
filter. The tape monitor facility has a 
number of interesting features. For a start, 
it is placed in the circuit after the volume 
and tone controls and the low filter. 

This means that the tone controls can be 
used to make alterations to the signal to be 
recorded, which is not possible on most 
other amplifiers. The low filter can also be 


the Cambridge answer to the tape recor¬ 
dists’ desire to be able to use tone controls 
while recording is certainly a practical way 
out. 

Two settings are provided for the High 
filter: Gradual and Steep. In the Gradual 
setting, the rate of attenuation is a modest 
4dB octave and the actual attenuation at 
10kHz is about 3dB. In the. Steep setting, 
these figures are increased to 8dB/octave 
and 6dB respectively. Above 20kHz, the 
Steep filter modes really do become steep 
but the effect will be inaudible. 

Operation of the Low filter also has a 
rather gradual effect, giving minus 2dB cut 
at 100Hz and about minus 20dB cut at 10Hz. 
While both the High and Low filters are 
useful, it would seem preferable that the 
Low filter be made a whole lot steeper, say 
at least 18dB/octave below 30Hz with a 
sharp turnover and not switchable. At the 
same time, the High filter could be made 
steeper to give a more useful reduction in 
hiss on poor recordings. 

No loudness facility is provided. It seems 
that at least one hifi manufacturer has 
realised that loudness compensation is 
largely a delusion. 

A standard headphone socket is provided 
on the front panel for phones of 8 ohms 
impedance or more. Use of this socket 
automatically disconnects the loud¬ 
speakers. 

Instead of the normal push-button or 
toggle switch, a rotary switch turns on the 
power. An unobtrusive pilot light above it 
indicates when power is actually applied. 

On the rear panel, pairs of RCA phono 
sockets are provided for two cartridge 



Clearly, to get as much power as Cam¬ 
bridge claim, a large power transformer is 
required. And Cambridge do use a large 
transformer but it is unlike that used in any 
other amplifier we have reviewed in the 
past. The transformer is a large toroidal 
unit completely covered in insulation tape 
and held serurely in place by an aluminium 
disc-shaped clamp. 

Besides having a very low profile and 
hence allowing a shallow chassis, the toroid 
has advantages over a conventional tran¬ 
sformer — high efficiency and low leakage 
flux (hum radiation) without any need for 
expensive copper straps. On the minus side, 
the toroidal transformer must be quite 
expensive to make; but the user is not likely 
to be concerned about that. 

Having assured the potential buyer that it 
is indeed possible to build a powerful am- 
plifer into a shallow chassis we can go on to 
describe its external features. 

Aside from the shallow format, the styling 
of the Cambridge P70X is relatively 
unassuming. The front panel (and back 
panel) is an aluminium extrusion with a 
subdued “scratch-grain” finish. Five knobs 
are used for Balance, Volume, Bass, Treble 


used to cut out undesirable turntable 
rumble from the recording while the 
volume control is used to make the 
preliminary recording level adjustment. If 
you wish to silence the amplifier while 
recording is in progress, just flip the Tape 
Monitor switch to its “Mute” position. This 
feature is also handy when answering the 
telephone or during momentary in¬ 
structions to your spouse regarding refresh¬ 
ments which are necessary during a long 
listening session. Women’s Lib will be 
pleased! 

When the Tape Monitor is switched in to 
listen to the signal actually recorded on 
tape, the former controls are inoperative so 
that you really do listen to what is on the 
tape. A level control on the rear of the unit 
enables you to set the playback sound level. 
At the same time, the high filter can be 
switched in to reduce tape hiss. 

While keen tape recordists will be happy 
with the facility for recording, they may not 
like the playback arrangement since it 
means you cannot use the tone controls 
when listening to tapes unless the recorder 
is plugged into the Auxiliary input socket. 
Still, you really can’t have it both ways and 


inputs, radio and auxiliary inputs and tape 
monitoring connections. We found these 
paired sockets a little too close together 
when plugs with plastic moulded housings 
were used — we had to cut the plastic away 
to allow them to be used. 

One of the cartridge inputs has a sen¬ 
sitivity of lOOmV and is RIAA equalised for 
connection of a ceramic pick-up. This would 
be handy when the user wanted to employ 
the system at a party, where he might be 
worried about using an expensive magnetic 
cartridge. 

A five-pin DIN socket parallels the phono 
sockets for the Tape monitor facility. An 
additional DIN socket is provided with 
preamplifier outputs and amplifier inputs. 
This enables the P70X to be used in systems 
with electronic cross-over networks, four 
channel decoders or whatever. In normal 
use a bridging plug must be inserted into 
this socket otherwise the amplifier will not 
work. 

Banana jack sockets are provided for one 
pair of loudspeaker systems. A pair of two 
pin mains sockets, of the American type, 
are provided for powering a tuner and 
turntable. One is switched, one is not. 
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It’s a SONY world 



m 

t V* 


the summit 
of stereo sound 



The superb SONY Scorpio sound system 


The most wonderful things happen when you own a Sony 
scorpio system. For one thing—confidence in knowing 
that you own the best—your ears will tell you all you need 
to know. Then there’s that superb sleek styling—that says 
pride of ownership. Wonderful things do happen—it’s all 
in the stars—the superb scorpio. 

THE INTEGRATED STEREO AMPLIFIER 
The TA-1150 features abundant power, low distortion 
power amplifier; Direct coupled circuit; Two tape recorder 
inputs. Continuous RMS power output: At 20 Hz-20 kHz 
30 W + 30 W (8 ohms) both channels driven simultane¬ 
ously. Dynamic output (IHF): 150 W (4 ohms) 100 W (8 
ohms). Harmonic distortion: Less than 0.2% at rated 
output. Frequency response: 12 Hz-150 kHz + 2 dB a * 1 
watt output. Power requirements: AC 100, 120, 220 or 
240 V, 50/60 Hz. Dimensions: 400 (W) x 149 (H) x 316 
mm (D). Weight: 8.3 kg. 

TURNTABLE 

The PS-2250 features direct drive turntable, Sony’s ex¬ 
clusive AC servo drag cup motor, Rumble-free perform¬ 
ance with lowest flutter and wow. Turntable: 31 cm 
(12V4"), aluminized-diecast. Speeds: 33V3 rpm and 45 


rpm Drive System: Direct drive system. Power require¬ 
ments: AC 240 V, 50 Hz. Flutter and wow: 0.04% wrms. 
Signal-to-noise ratio: 58 dB (JIS), 67 dB (DIN) Dimen¬ 
sions: 490 (W) x 185 (H) x 395 mm (D). Weight: 11.3 kg. 

THE SPEAKERS 

The SS-7330 features newly developed stereo speaker 
system using revolutionary “Ultra Linear Magnetic Path,’ 
3-way, 3-speaker system. Speaker system: Bass reflex 3- 
way type. Speaker: Woofer 30 cm (12") cone type, Mid¬ 
range 12 cm (5") cone type. Tweeter 2.5 cm (1") dome 
type. Maximum power handling capacity: 100 W. Dimen¬ 
sions: 390 (W) x .636 (H) x 310 mm (D). Weight: 22 kg 
each. 



for particular people 


SONY KEMTRON SERVICES PTY. LTD. 

SYDNEY: 26 2651, MELBOURNE: 874 8222, ADELAIDE: 293 2338, BRIS¬ 
BANE: 44 4488, PERTH: 81 3422, LAUNCESTON: 25322, CANBERRA: 
952100. Agents: NEWCASTLE: 61 4991, WOLLONGONG: 84 8022. 
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Cambridge P70X 


Removing the small timber side panels 
enables the top to be removed also and 
reveals the interior of the P70X, which is 
divided into two sections. One compartment 
houses the large toroidal transformer 
referred to above plus the power supplier 
rectifier and large filter capacitors 
mounted horizontally. 

A large PC board almost completely 
occupies the second larger compartment 
and it accommodates the major portion of 
the amplifier circuitry. A small board 
mounted vertically on the inside of the rear 
panel accounts for the rest of the circuit. A 
shaft for the Source Selector switch runs 
across the chassis to a switch wafer section 
on the latter board. Most of the wiring is 
bound into a thick harness to keep it neat 
and tidy. 

Plastic encapsulated silicon power 
transistors are used in the output stages of 
the P70X and these are clamped to a 
common L-shaped heavy-gauge aluminium 
heatsink along with the transistors which 
provide thermal compensation of the 
quiescent current. This heatsink is mounted 
on the chassis floor so that in effect, the 
chassis acts as a large heatsink. 

There are quite a number of interesting 
circuit features in the P70X. For a start, all 
the input signals are coupled to a Darlington 
emitter follower stage with each input load 
condition precisely provided by a resistor, 
eg, in the case of the magnetic cartridge 
input the resistor is 47k. The apparent 
reason for this input stage is that it is 
aperiodic, ie, its gain and particularly its 
input impedance is not frequency depen¬ 
dent. 

A constant input impedance regardless of 
frequency is particularly important for 
magnetic cartridges. If it is not constant 
their frequency response can deviate quite 
widely from the desired characteristic. On 
the other side of the coin, a Darlington 
emitter follower stage is not ultimately as 
quiet as a properly optimised common 
emitter input stage. 

Following the input stage is a two- 
transistor direct-coupled pair with the 
volume control in the negative feedback 
loop rather than merely as a simple at¬ 
tenuator. By adjusting the gain of this 
stage, the input overload margin is also 
adjusted. When the volume control is set for 
minimum gain, the overload margin is at a 
maximum. In practice, this method com¬ 
bined with the fact that the stage has a flat 
gain (no equalisation) gives enormous 
overload margins. 

For example, the magnetic cartridge 
input has a nominal sensitivity of 3m V RMS 
at 1kHz for full output. We measured the 
maximum signal before overload occurred 
at 2.5 volts (yes, volts!) regardless of the 
input frequency. 

Stages following the volume control 
provide equalisation, tone controls and 
filters. 

The power amplifier stages consist of ten 
transistors for amplification plus additional 
transistors and diodes for overload 
protection. The input stage of the power 
amplifier is a differential pair which sets 
the DC offset voltage at the output at very 
close to zero and allows the loudspeakers to 
be direct-coupled. 

Besides having a system of electronic 
protection to remove the signal drive in the 


case of short term overloads, the P70X also 
has a relay which disconnects the loud¬ 
speakers in the event of damage to the 
amplifier, gross overheating or long term 
overload. In addition, the relay disconnects 
the loudspeakers at switch-off and provides 
a short delay before connecting them at 
switch-on. 

The relay also mutes the loudspeakers 
momentarily whenever the Selector switch 
is moved to a different setting. All this is 
done to ensure that no loud transients are 
heard via the loudspeakers. In short, the 
P70X shows a lot of evidence of careful 
design. 

One point we did find worrying was the 
recommended mains input voltage for the 
unit. This is stated to be 220VAC twice on the 
power cord, twice on the rear of the chassis 
and once on the power transformer. Yet the 
well-written manual states that it is “preset 
within unit to accept 240V.” If the unit has 
been designed to suit 220V, which seems 
likely for European conditions, then normal 
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Crosstalk ranged from minus 45dB at 10kHz 
to 60dB at 100Hz. Tone controls and filter 
variations in Australian 240/250V mains 
could take it above 260VAC. 

If this is the case, then it seems likely that 
some components within the unit could 
easily have their ratings exceeded. The 
local distributors have informed us that 
they are aware of the problem and have 
contacted the manufacturers for 
clarification and modfification if necessary. 

Rated power of the P70X is 35 watts RMS 
per channel into 8-ohm loads and 21 watts 
RMS per channel into 15-ohm loads. Into 8- 
ohm loads, we measured 50 watts RMS per 
channel with both channels driven; into 4- 
ohm loads or 16-ohm loads, we measured 32 
watts RMS per channel with both channels 
driven. 

These measurements were made using a 
closely regulated mains power supply set to 
240V. The figures appear to confirm our 
remarks about mains voltage. 

After 15 minutes continuous operation at 
50 watts per channel, the chassis became 
hot but not too hot to touch. It was in¬ 
teresting to note that the surface tem¬ 
perature of the transformer was higher 
than that of the output transistor heatsink. 

Frequency response at one watt was 
within 3dB from 6Hz to 50kHz. Signal to 
noise rations referred to 50 watts were 
minus 79dB for Auxiliary inputs and 60dB 
for magnetic cartridge input. Both these 
figures refer to short-circuit inputs. 


characteristics checked out as specified and 
the damping factor at all frequencies was 
almost immeasurably high. A figure of 
better than 100 was claimed for 8 ohm loads. 

Harmonic distortion was hard to measure 
because of the limiting factor of residual 
noise. We did verify that it was less than 0.1 
pc for all powers up to rated output at 
frequencies within the audio range. 

One sobering point was that we finally 
“blew” one of the output transistors during 
testing for instability, after our rather 
stringent previous tests. 

It did not worry the local distributors, 
however. They promptly cabled the 
manufacturers in England and queried how 
this < could happen. Apparently the 
manufacturer quickly did some tests on a 
sample amplifier but was not able to 
duplicate the same unstable condition. 

Export Exchange Pty Ltd repaired the 
amplifier and resubmitted it to us for fur¬ 
ther testing. We are happy to state that we 
were unable to “blow” it up on the second 
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occasion. It stood up to all the abuse we 
could think of. And it did not show any signs 
of instability at all. 

About the most dramatic reaction we 
could get to any of our overload situations, 
such as full drive into a short circuit, was 
that the relay disconnected the loud¬ 
speakers. All that has to be done then is to 
switch off the amplifier for a few seconds 
and then switch on again to restore normal 
operation. 

The local distributors also state that they 
keep a full service record on every piece of 
Cambridge equipment that they sell. So 
service facilities appear to be well 
organised. 

Naturally, we had a long listening session 
with the amplifier before it was tested. This 
brought to light no problems and confirmed 
that it had plenty of power in reserve for 
normal use. No doubt the P70X will sell like 
hotcakes on a winter afternoon. And there is 
available a matching stereo FM tuner that 
can be stacked on top. 

Recommended. retail price of the Cam¬ 
bridge P70X is $385 including sales tax. All 
Cambridge products are covered by a five 
year warranty from the date of retail sale. 

Cambridge Audio products will be 
available from selected hifi outlets 
throughout Australia. For further in¬ 
formation, contact the Australian 
distributors, Export Exchange Pty Ltd, 84 
Pacific Highway, North Sydney, NSW 2060. 
(L.D.S.) * 
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CMOS 

improv e d 


Fairchild isoplanar is the reason 

— basically, Isoplanar fabrication 
reduces chip area substantially. Which 
means Fairchild designers have room 
for full buffer circuitry and extra 
built-in performance with every C MOS 
device—even SSI. 


i i l r 

TRANSFER CHARACTERISTICS 



V IN -INPUT VOLTAGE-VOLTS 


For the system designer 

Fairchild C MOS offers 

1. Highest guaranteed noise immunity 
in the industry. 

2. Fully standardised drive outputs for 
direct interface with low power TTL 
and low power Schottky TTL. 

3. Propagation delay that is less 
dependent on loading for increased 
system speeds. 

4. Fairchild C MOS can replace any 
other 4000 series C MOS pin-for-pin. 


- FAIRCHILD FULLY-BUFFERED DEVICE 

-CONVENTIONAL DEVICE 


Because Fairchild devices are buffered for 
superior standardized performance . transfer 
chaructertics are almost ideal. 



FAIRCHILD C MOS NOW AVAILABLE 

34001 

Quad 2-Input NOR Gate 

34050 

Hex Non-Inverting Buffer 

34002 

Dual 4-Input NOR Gate 

34051 

8-Input Analog Multiplexer 

34011 

Quad 2-Input NAND Gate 

34052 

Differential 4-Input Analog 

34012 

Dual 4-Input NAND Gate 

34069 

Hex Inverter 

34013 

Dual D Flip-Flop 

34077 

Quad Exclusive NOR Gate 

34015 

Dual 4-Stage Shift Reg. 

34081 

Quad 2-Input OR Gate 

34017 

Decade Sequencer 

34085 

Dual 2-Input AND/OR Invert 

34019 

Quad 2-Input Multiplexer 

34086 

Expandable 4-Wide 2-Input 

34020 

14-Stage Timer 

34512 

8-Input Multiplexer 

34023 

Triple 3-Input NAND Gate 

340097 

Hex 3-State Non-Inverting 

34025 

Triple 3-Input NOR Gate 

340098 

Hex 3-State Inverting Buff. 

34027 

Dual JK Flip-Flop 

340160 

4-Bit Decade Asynchronous 

34028 

l-of-10 Decoder 

340161 

4-Bit Binary Asynchronous 

34029 

4-Bit Bin/BCD Up/Down Ctr. 

340162 

4-Bit Decade Synchronous 

34030 

Quad Exclusive OR Gate 

340163 

4-Bit Binary Synchronous 

34040 

12-Stage Timer 

340194 

4-Bit Right/Left Shift Reg. 

34042 

Quad D Latch 

340195 

4-Bit Shift Register 

34049 

Hex Inverting Buffer 

And there’s more coming. 


Call your Fairchild distributor for competitive prices NOW. 

Sydney-George Brown 519 5855, Warburton Franki 648 1711; Melbourne-Browntronics 419 3986, Warburton Franki 69 0151; rtrrtjlrr 
Adelaide—Gerard & Goodman 2232222, Warburton Franki 356 7333; Brisbane-Warburton Frar.Ui 52 7255; Canberra-George Brown 950455; 
Perth-Warburton Franki 618688; New Zealand-Tee Vee Radio, Auckland 763 064, Wellington 60 523, Dunedin 88 028, Christchurch 67 748. 


BUY FAIRCHILD-IT’S GOOD BUSINESS SENSE. 


TTL/MSI, TTL/SSI, LOW POWER SCHOTTKY. MEMORIES, C MOS, TTL INTERFACE, OP 
AMPS, VOLTAGE REGULATORS, COMPUTER INTERFACE, COMPARATORS, LINE DRIVERS, 
TV & AUDIO CIRCUITS, ECL, DIODES, MICROWAVE, OPTO DEVICES, SMALL SIGNAL & 
POWER TRANSISTORS. 


FAIRCHILD 

AUSTRALIA P T V. LTD. 
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HIFI REVIEWS 


Heathkit Model AA-2005 
4-Channel Amplifier 


A recent addition to the Heathkit line-up of electronic kitsets is the Model AA- 
2005 4-Channel Amplifier. Rather than undertake the time consuming task of 
assembling the kit, we have decided to review the amplifier as purchased by 
the home constructor — that is, as a kit of parts. 


The Heathkit Model AA-2005 is a complete 
quadraphonic amplifier with built-in SQ 
decoding circuitry and is also capable of 
accepting external discrete four channel 
signals, either from a tape recorder or from 
a decoder. Reading through the usual 
detailed instruction manual, the first thing 
that struck us is just how similar this am¬ 
plifier is in terms of specifications and 
concept to our own Playmaster 140. In fact 
the Heathkit AA-2005 could be regarded as 
an alternative to the Playmaster 140, 
provided of course that you are prepared to 
pay the extra dollars for ease of construc¬ 
tion. 

There are, however, some important 
differences between the two amplifiers. The 
first, most obvious, difference is that Heath 
have duplicated the tone control circuitry 
for the rear channels, providing inde¬ 
pendent bass and treble controls for the 
front and rear channels. The second major 
difference is that instead of using in¬ 
dependent volume controls for the front and 
rear channels and a left to right balance 
control, Heath have opted for four in¬ 
dependent level controls and a single 
master volume control. 

Front panel control facilities are laid out 
in a straightforward manner. These in¬ 
clude, from left to right, the bass and treble 
controls for the front channels, the bass and 
treble controls for the rear channels, and a 
master volume control. To the right of the 
volume control are the four independent 
level controls, grouped together. Beneath 
these controls, from left to right, are the 
front and back headphone sockets, a group 
of six push on—push off switches for select¬ 
ing power, speakers on / oft, mono, stereo, 
matrix and four channel, and a second 
group of four switches for selecting tuner, 
auxiliary, tape or phono inputs 

For a complete 4-channel amplifier, the 
circuitry of the Heathkit Model AA-22005 is 
relatively simple. For example, the 
magnetic cartridge equalisation pream¬ 
plifier consists of a single integrated circuit 
with a handful of peripheral components. 
The tone control circuitry is conventional, 
employing the well known Baxandall feed¬ 
back configuration. 

Conventional also is the power amplifier 
circuitry. The input stage of each power 
amplifier is a differential pair that main¬ 
tains zero DC voltage at the output of the 
amplifier. Output from the differential pair 
is fed to the usual class-A voltage amplifier 


stage with bootstrapped collector load and 
thence a quasi-complementary emitter 
follower output stage. 

The SQ matrix decoder circuit is identical 
to that u*.ed in the Playmaster 140. 
However, unlike the Playmaster 140, the 
circuit used here immediately precedes the 
tone control circuitry. This arrangement is 
necessary because of the independent tone 
control circuitry for the front and rear 
channels. 

Large electrolytic capacitors, 10,000uF, 
are are used in the power supply which has 
balanced positive and negative rails. The 


supply to all parts of the circuit other than 
the power amplifiers is regulated. The 
power supply is unusual in that an in¬ 
tegrated circuit is used as a voltage 
regulator in the positive rail, whilst discrete 
components are used in the negative rail. A 
delay circuit in the negative power supply 
rail delays the turn-on of the tone control 
circuitry when power is initially applied. 
This is to protect the power amplifier stages 
from damage due to transients. 

The power transformer itself is quite 
massiVe and is well shielded. Shielding 
takes the form of two steel end plates and a 
steel strap that runs right around the out¬ 
side of the laminations. In fact, the trans¬ 
former would tend to make the completed 
unit quite heavy. 

From a constructional viewpoint, the 


design of this amplifier appears to have 
been well thought out. Most of the wiring and 
componentry is contained on no less than 10 
printed circuit boards (PCBs). These in¬ 
clude one each for the magnetic pream¬ 
plifier, the SQ matrix decoder and tone 
control circuitry, two for the tone control 
preamplifier circuitry (one for the front 
channels and one for the back), and one for 
each of the four power amplifiers. With the 
exception of the tone control board, these 
boards are all accommodated on one large 
master board via plug in receptacles. 

The latter feature should prove particu¬ 
larly attractive to the home constructor in 
that it eliminates a great deal of interwiring 
between boards. However, this design 
philosophy does not end here. All the push 
on / push off mode and program selector 
switches are mounted directly on the 


master circuit board. Similarly, the bass 
and treble control pots and the master 
volume control are soldered directly to the 
tone control board. The four independent 
level controls have to be wired separavdy. 

The plastic power output transistors are 
mounted directlv on foil side of the power 
amplifier boards. Heatsinking takes the 
form of large, flat heatsinks stood off the 
power amplifier PCBs by metal spacers and 
by the power transistors to which they are 
bolted. The heatsinks are in turn bolted to 
the rear panel, thus serving to secure the 
power amplifiers in position. The remaining 
plug-in circuit boards are secured by a 
metal retaining plate held in position on two 
metal spacers attached to the master cir¬ 
cuit board. 

The pre-punched aluminium chassis 



A selection of components from the Heathkit 4-channel amplifier kit. 
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consists of a number of sub-assemblies held 
together by small machine screws. 
Generous ventilation slits are provided at 
the rear of the chassis to ensure adequate 
cooling of the heatsinks. An attractive et¬ 
ched, black perspex panel is used to dress 
the front panel. Wooden side panels are 
supplied to further enhance the appearance 
of the completed amplifier. 

The PCBs are of high quality and are pre¬ 
tinned. In order to eliminate constructional 
errors, the boards are all coded. And of 
course, there is the famous Heathkit con¬ 
struction manual with its detailed step by 
step instructions. All one really needs to 
construct this amplifier is the ability to 
solder! 

In addition to the constructional and 
circuit details, the assembly manual 
provides 3 chapter on troubleshooting, and 
gives detailed instructions on the installa¬ 
tion and operation of the amplifier. As with 
all Heathkit projects, the kit is backed by 
the Heath Company’s “Factory Repair 
Service” warranty. 

Specifications of the Heathkit AA-20005 4- 
channel amplifier bear a marked similarity 
to the paymaster 140 (see December 1973). 
Power output is quoted as 15W per channel 
continuous into 8 -ohm loads, or 20 W con¬ 
tinuous into 4-ohm loads. Signal/noise 
ratio is 60dB for phono input and 70dB for 
the tuner, auxiliary and tape inputs with 
respect to 15W. Magnetic cartridge sensi¬ 
tivity for full power into 8 -ohm loads is 
quoted as 2.2mV into 49k, other inputs 
200 mV into 100 k. Power bandwidth (minus 
3dB points for the rated distortion of 0.5pc) 
is rated from 5Hz to 30kHz. 


All in all, we could find little to fault this 
well presented kit. However, the small 
moulded 2 -pin mains plug supplied does 
warrant criticism. This is something that 
we have complained about many times in 
the past. Australian constructors who 
purchase the kit are advised to remove the 
2 -pin plug and fit an approved 240V 
Australian plug. 

About the only other criticism that could 
be made is of the control knobs. No, I’m not 
nitpicking! The knobs are cheap plastic 
push-on types and are totally out of keeping 
with the otherwise high standard of 
presentation. In addition, the knobs are too 
small to be used conveniently. In fact, the 
purchase of some larger, more attractive 
brushed aluminium knobs from a separate 
source would make a worthwhile improve¬ 
ment to this amplifier, both from an ap¬ 
pearance point of view, and for ease of 
control. 

These thoughts aside, our impression of 
the Heathkit Model AA-2005 is that it is a 
well thought out and attractively presented 
kit. At a recommended retail price of $294, 
including sales tax, it is hardly cheap. How¬ 
ever, if you want an easy-to-put together 
four channel amplifier kit complete to the 
last nut and bolt, then the AA-2005 is worth 
considering. 

Those readers who are interested in 
obtaining a kitset for the Model AA-2005 4- 
Channel Amplifier should contact the 
Australian distributers, Schlumberger 
Instrumentation Australia Pty Ltd, PO Box 
138, Kew, Victoria 310. Also at Suite 7, P & M 
Building, 134 Willoughby Rd, Crows Nest 

2065. (G.S.) <* 
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New Sony headphone design 
use electret transducer elements 


The Sony Corporation has developed a 
new sound conversion element which it 
plans to use in future loudspeaker and 
headphone designs. Known as the Uni- 
Electret, the new element has a simple 
structure, and is capable of mass produc¬ 
tion. 

Conventional electret elements consist of 
a high polymer sheet vapour-deposited with 
a metal film. A positive electric charge is 
produced on the high polymer film side, and 
a negative charge on the metal film side. 
The Uni-Electret differs from this ap¬ 
proach, however in that a positive electric 
charge only is induced on the high polymer 
film side. 

When designing electrostatic speakers 
and headphones, it is necessary to provide a 
push-pull electrode structure to prevent 
distortion if the amplitude of the vibrating 
film is increased to obtain a higher sound 
pressure level. In the past, this has made it 
necessary to design complex structures. 
This in turn led to mass production and 
quality control difficulties. 

The Uni-Electret, on the other hand, has a 
simple structure, and, in common with 
conventional electret headphones, does not 
require an external power supply. However, 
unlike conventional electret headphones 
which use a round vibrating film, the new 
ECR-500 headphones using the Uni-Electret 



The Model ECR-500 Uni-Electret condenser 
headphones with the new sound conversion 
unit. 


have a pentagonal film with unequal sides 
to minimise resonances. In addition, the 
power handling capability has been in¬ 
creased over that of other electret head¬ 
phones. 

According to Sony, the new Uni-Electret 
sound conversion element offers the 
following advantages: 

• it forms a uniform, high density electric 
charge (about three times greater than that 
of conventional electrets) ; 

• it is stable in operation and has a long 
service life; 

• it is capable of mass production with 

uniform quality. ® 


TheAKAI 

Hi-Fi 

Professionals 
have die deal 
for you. 


To be an AKAI Hi Fi Professional, 
you must first become an expert 
on hi fi. Then you must become an 
expert on AKAI. So that the full 
potential of AKAI equipment can 
be passed on to its owner. 
Expertly. Or as we say, 
professionally. 

TheAKAI Hi-Fi Professionals are: 


NEWSOUTH WALES 

Allied Hi-Fi & Records, 330 Pacific Highway. Crows 
Nest. Tel 439 1072; 331 Princes Highway. St. Peters. 
Tel 51 7071 ; Cnr. Townshend & Botany Sts , Phillip 
A C T Tel 82 1862 ; 122 Bunda St.. Civic, Canberra City 
A C T. Tel 48 8785 Apollo Hi-Fi. 283 Victoria Road. 
Marrickville Tel 560 9019 Autel Systems Pty. Ltd., 
639 Pacific Highway. Chatswood Tel 412 4377 Ron 
Chapman 8i Associates, 880 Hunter Street. New¬ 
castle Tel 69 2796 Fidela Sound Centre, 93B 
Liverpool Road. Summer Hill. Tel 799 2618 Gosford 
Hi-Fi, 163 Mann Street. Gosford. Tel 25 2222 Douglas 
Hi-Fi, 65 Parramatta Road, Fivedock. Tel 798 4533. 55 
Wollongong Street. Fyshwick. ACT. Tel 95 3459; 
Hi Fi House, 118 Keira Street. Wollongong Tel 28 6661 ; 
127 Forest Road Hurstville. Tel 579 4673. Magnetic 
Sound Industries, 20 Macquarie Street. Parramatta 
Tel 635 0830; 32 York Street, Sydney Tel 29 3371. 
Miranda Stereo 8» Hi-Fi Centre Pty. Ltd., Shop 67. 
Top Level, Miranda Fair. Tel 525 7800. Mastertone 
Electronics, 824 Pittwater Road. Dee Why. Tel 
982 5749 Norman Ross Discounts, 69-73 Magellan 
Street. Lismore Tel 21 2245 Photo Art 8i Sound, 287 
Military Road. Cremorne Tel 909 1729. Pee Jay Sound 
Centre, 364 Argent Street. Broken Hill. Tel 7303, 
Roselands Hi Fi, Gallery Level. Roselands. Tel 750 6593. 
Selsound Hi Fi Pty Ltd., 619 Princes Highway, 
Blakehurst Tel 546 7462; 27 Darcy Street Parramatta. 
Tel 635 9491 Sonarta Music Services, 24 Cabarita 
Ave . Cabarita. Tel 736 2066 Jack Stein Audio Pty. 
Ltd. 275 Clarence Street. Sydney. Tel 29 6315. Strand 
Electronics, 519 Hunter Street. Newcastle. Tel 2 5623 
Sutherland Hi-Fi, 5 Boyle Street. Sutherland. Tel 
521 6926 Warringah Hi Fi, Shop 5. Mona Vale Crt. 
Bungen St;. Mona Vale. Tel 997 5313 Duty Free 
Travellers Suppliers Ltd., 400 Kent Street Sydney. 
Tel 2901644 
VICTORIA 

Douglas Hi-Fi, 191 BourkeSt . Melbourne. Tel63 9321. 

QUEENSLAND 

Chandlers Pty. Ltd., 120 Edward Street. Brisbane. 
Tel 29 1954, and all other Chandlers Stores from Tweed 
Heads to Cairns. Trevor Stokes, Scarborough Street. 
Southport. Tel 32 2886. The Sound Centre, West 
Street, Mt. Isa. Tel 43 3096 Tel Air Electronics, 
George Street. Brisbane. Tel 21 7272 Hendrix Pty. 
Ltd., 107 Breakfast Creek Road, Newstead Tel 52 4355 
Packard - Bell Pty. Ltd., 302 Wickham Street. 
Fortitude Valley Tel 52 3131 Woolworths (Qld) Ltd., 
Brisbane Station Road. Booval. Tel 81 5611; 345 
Flinders Street. Townsville. Tel 71 3171 Catchpoles 
Cassette Centre, T & G Arcade, Ruthven Street. 
Toowoomba. Tel 32 8382. Humphrey's Hi Fi Centre, 
Ruthven Street, Toowoomba. Tel 32 8288 David Jones 
Pty. Ltd., Sydney Street, Mackay. Tel 57 2501. 

SOUTH AUSTRALIA 

Flinders Trading Co. Pty. Ltd., 55 Flinders Street. 
Adelaide. Tel 223 5655. Metrovision T.V. Rentals 
Pty. Ltd., 9-11 Beulah Road. Norwood Tel 42 2283. 
Sunstrom's Radio, 157 Port Road. Brompton. Tel 
46 4076 Ernsmith's, 52 King William Street. Adelaide. 
Tel 51 6351. 

WESTERN AUSTRALIA 

Douglas Hi Fi, 883 Wellington St , Perth. Tel 22 5177. 

TASMANIA 

Wills 8. Co. '1954> Pty. Ltd., 7-11 Quadrant. Laun¬ 
ceston. Tel 31 5688 James Loughran & Sons Pty. 
Ltd., 29-31 Wilmot St .Burnie. Tel 311 533 Gillards 
Music Centre, 57A Reiby St., Ulverstone Tel 25 2777 
Quantum Electronics Pty. Ltd., 181 Collins Street, 
Hobart. Tel 28 1893 Tasmans Acoustics Pty. Ltd., 
62 Tamor St.. Launceston. Tel 31 2526 
NORTHERN TERRITORY 

Pfitzners Music House, Smith St. Darwin Tel 
81 3801 
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The Professionals 

No compromises accepted 



AKAI 


GX-600 SERIES 

Available in 4 track 2 channel, with or without Dolby and 
in 2 track 2 channel. 

Reel Capacity: Up to IOV 2 " reel 

Tape Speed: 15 and Vh ips (±0.8%) (Pro model) 

Wow & Flutter: Less than 0.05% RMS at 15 ips 
_ Less than 0.07% RMS at Vh ips 

Frequency Response: 30 Hz to 25,000 Hz (±3 dB) at 
15 ips 

30 Hz to 23,000 Hz (±3 dB) at 
Vh ips 

Distortion: Less than 0.7% (1,000 Hz “0" VU) 

Signal to Noise Ratio: Better than 59 dB 
Erase Ratio: Better than 70 dB 
Cross-Talk: Better than 60 dB (monaural) 

Better than 40 dB (stereo) 

Bias Frequency: 150 kHz 

Heads (3): One GX 2 track recording head, 

One GX 2 track playback head, 

One 2 track erase head. 

PKB 70543 


The complete protection plan. 

There is an honest 12 months 
parts and labour warranty on all AKAI 
equipment. And an honest 12 months 
free insurance. And a very real lifetime 
guarantee on every AKAI GX Head. 

It’s all put there by AKAI to give you 
back on tape what you put in. 

Nothing more — nothing less. 

For optimum performance from 
your recorder we recommend BASF tape. 

Available from the AKAI Hi-Fi 
Professionals. Distributed by AKAI Australia 
Pty. Ltd., Sydney 61 9881, Melbourne 81 0574, 
Brisbane 44 0171, Adelaide, 74 1162, Perth 
25 5177, Darwin 81 3801, Launceston 31 5815. 


GX-400 SERIES 

Available in 4 track 4 channel, 4 track 2 channel and 
2 track 2 channel. 

Reel Capacity: Up to 10V2" reel 

Tape Speed: 15, Vh and 3 3 A ips (±0.5%) 

Wow & Flutter: Less than 0.35% RMS at 15 ips 
Less than 0.05% RMS at Vh ips 
Less than 0.08% RMS at 3 3 A ips 
Equalization: NAB curve 
Frequency Response: Using low noise tape 

30 Hz to 20.000 Hz (±2 dB) zero 
VU/15 ips. 

Distortion: Less than 1% (total harmonic distortion 
1,000 Hz zero VU) 

Signal-To-Noise Ratio: Better than 58 dB 
Erase Ratio: Better than 7 Q dB 
Cross-Talk: Better than 45 dB 
Recording Bias Frequency: 160 kHz (±10 kHz) 

Heads (4): 2-track recording GX head, 2-track playback' 
GX head, 4-track playback GX head, full 
track erase head. 
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MHD generator smashes the efficiency barrier 


A blast of hot gas roaring at 3,000 miles- 
per-hour down a 60-foot-long shock tunnel at 
General Electric’s Space Sciences 
Laboratory, Valley Forge, Pasadena, has 
smashed the “efficiency barrier” that has 
stalled magnetohydrodynamic (MHD) 
electric power research for the past ten 
years. The dramatic breakthrough came 
during a series of closed-cycle MHD tests 
when 20pc of the heat generated in the shock 
tube was converted to l,800kW of electricity 
in hundredth-of-a-second bursts in a newly 
developed MHD generator. 

The pioneering MHD research, sponsored 
jointly by General Electric and the US 
Office of Naval Research (ONR), is an 
important step in exploring the promise of 
closed-cycle MHD power as a realistic 
energy option for the nation’s utilities. The 
Navy is considering MHD applications for 
simplified, lightweight, and more efficient 
power and main propulsion systems of the 
future. 

Dr Arthur M. Bueche, GE vice president 
for research and development, described 
the achievement of the 20pc efficiency mark 
as “a major and exciting milestone in an 
intensive effort to tap the promise of MHD.” 

Eight percent is the highest efficiency 
attained thus far by open-cycle MHD — in 
minute-long bursts in a system that 
produced some 32MW and was about 20 
times larger than the GE-ONR project. 
Reports from the Soviet Union indicate that 
6 MW have been produced for day-long 
periods — but only at 3pc conversion ef¬ 
ficiencies. 

“Our efforts have proved the scientific 
feasibility of closed^ycle MHD power 
generation and shown that it has many 
potential advantages over the open-cycle 
approach,” Dr Bueche said. “These closed- 
cycle advantages provide great op¬ 
portunities for hastening the day when MH- 
D may vastly improve the efficiency of 
power plants.” 

It has been estimated that power plants of 
the future may use an MHD system in 
conjunction with conventional turbine 
generators to achieve overall plant ef¬ 
ficiencies approaching 60pc compared to 
today’s optimum 40pc. 

Electric power is generated by MHD 
when a high-speed flow of ionised gas — a 
plasma hot enough to act as a gaseous 
conductor of electricity — is passed bet¬ 
ween poles of a magnet. In today’s con¬ 
ventional power plants, by contrast, elec¬ 
tricity is produced by passing a metal 
conductor through a magnetic field. 

With the success of GE’s shock-tunnel 
studies on closed-cycle MHD, Dr Leo Steg, 
manager of the company’s Space Sciences 
Laboratory, announced that a .parallel 
development of the closed-cycle MHD 
project will involve construction of a system 


Dr Leo Steg (right), manager of the GE laboratory at Valley forge, Hasaoena, ana Ur Vert 
Zauderer, leader of the GE MHD research team, with the 60-foot-long shock tunnel that 
achieved a new world MHD efficiency record of 20 percent. 


that will produce 15MW in minute-long 
bursts, rather than the split-seconds 
achieved during the initial research. He 
explained that this engineering phase calls 
for a coal-fired MHD test facility, which will 
use a heat exchanger to raise the tem¬ 
perature of the inert gas to 2,500-3,000 deg F. 

“By building on the experience gained in 
the last ten years in our millisecond shock- 
tunnel work, we expect to attain our minute- 
long goal within the next three to four 
years,” Dr Steg added, “and then we plan to 
move into pilot plant construction and 
operation.” 

Work already has started on the 
engineering phase of the closed-cycle MHD 
project under the sponsorship of the 
Electric Power Research Institute and the 


US Office of Coal Research. Dr Steg 
estimates that approximately $5 million will 
be needed during this phase, plus another 
$25 million to advance to pilot plant con¬ 
struction and operation by the early 1980s. 

An open-cycle MHD plant with about the 
same efficiency as the GE system would 
cost more than $100 million and would have 
to be approximately ten times larger, Dr 
Steg said. 

During the engineering phase, the size of 
GE’s generator will be increased five-fold, 
and coal — instead of a shock tube — will 
serve as the heat source. Dr Zauderer ex¬ 
pects that this machine will operate at a 
generator conversion efficiency ,of 30pc, 
compared to the 20pc milestone just an¬ 
nounced. 
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Computer 
nabs kidnapper 

The central computer in a large on-line 
bank network based in Tokyo recently 
turned from dupe to detective and helped 
nab an ingenious kidnapper. 

The accused kidnapper, Masatoshi 
Tashiro, planned to use the automated 
network recently installed by the Dai-Ichi 
Kangyo Bank to solve the perennial kid¬ 
napper’s dilemma — how to collect the 
ransom without getting caught. 

According to computer crime expert 
Donald Parker, a senior information 
analyst at Stanford Research Institute, 
Tashiro decided to open a cash card account 
at the bank under an assumed name and 
demand that the ransom money be 
deposited thei'e. Then, cash card in hand, he 
would pay random visits to the bank’s 328 
remote cash dispensing terminals and with¬ 
draw the money $1,200 at a time, the limit 
available from a single autoteller trans¬ 
action. 

The key to Tashiro’s scheme was his 
discovery — apparently with inside help — 
that update information on transactions at 
the remote tellers took 10 to 15 minutes to 
reach the bank’s central on-line files. By the 
time one of his withdrawals could be 
detected, he figured that he could be far 
away. 

Having made a few trial runs with his own 
money, Tashiro allegedly kidnapped ac¬ 
tress Yukiji Asaoka, daughter of a famous 
Japanese painter, and demanded that her 
ransom be paid into his cash card account. 

But Tashiro failed to reckon with the 
resourcefulness of the bank’s programmers 
and the Tokyo police. The programming 
staff quickly devised a “patch” for the on¬ 
line software that immediately printed out a 
warning and the location of the terminal 
Tashiro was using. 

Meanwhile, the police diverted 370 
patrolmen to almost all the terminals on the 


Long distance corns — 
via walkie-talkie 

Downed pilots and survivors of ship¬ 
wrecks may someday be able to call for help 
from any point on the globe with the aid of a 
tiny short-range radio, a collapsible an¬ 
tenna, and a space satellite. 

The dramatic potential of space satellites 
for search-and-rescue missions was 
recently demonstrated by Roy E. Anderson, 
an engineer at the General Electric 
Research and Development Center, 
Schenectady, New York, when he beamed a 
message in Morse code more than 50,000 
miles using a modified 5W walkie-talkie and 
an antenna built upon the frame of a golfer’s 
umbrella. The message, transmitted from 
Washington DC to GE’s Radio-Optical 
Observatory near Schenectady, New York, 
was beamed through ATS-3, a NASA 
satellite in geostationary orbit 22,300 miles 
above the mouth of the Amazon River. 

After receiving the message, Observatory 
personnel transmitted voice signals back 
through the satellite to the GE engineer. 
However, at the moment, voice signals can 
only be sent one way. By equipping future 
geostationary satellites with a modified 
antenna, reliable voice signals could be 
transmitted from the person in distress to 
the monitoring station. For the NASA 


Digital electronics for the blind 



Shown in the accompanying 
photograph are two electronic 
calculators and a digital voltmeter 
which have been adapted to give a 
readout in Braille by the Electronics 
Division of the School of Mathematics 
and Physics, Macquarie University, 
Sydney. 

Results from the instruments are read 
out in Braille one digit at a time by 
turning a switch or a thumb-wheel. 
Additional circuitry wired to the display 
driving circuits is used to decode the 
numbers from seven-segment form and 
re-encode it to drive the electromagnets 
which raise pins in Braille formation. 


Mini-Sonalerts are used to give error, 
low battery and overflow signals. These 
modifications do not affect the normal 
display readout, which is retained. 

The calculators used are adaptations 
of the Compucorp 320 and the Texas 
Instruments SR10, whilst the three- 
range digital voltmeter is based on the 
Datel DM2000A panel unit. All three 
instruments are now in trial use at the 
North Rocks School for Blind Children in 
Sydney. 

Details of the conversion may be 
obtained by writing to Associate 
Professor R. E. B. Makinson at 
Macquarie University. 


network. And when the central computer 
reported that Tashiro was withdrawing 
money from an autoteller in Tokyo’s main 
railroad station, police staked out the site 
and arrrested Tashiro at the exit. 

The whole affair caused a sensation in 
Japan, where newspapers billed the caper 
as Japan’s first “computer crime.” Both 
the police and the bank programmers were 
awarded government citations for their 
work in catching Tashiro. 



demonstration, Mr Anderson sent his Morse 
code signals by depressing the walkie- 
talkie’s “press-to-send” key. 

Mr Anderson pointed out that very 
compact radio and antenna units based on 
the principle demonstrated could serve a 
wide variety of other monitoring and 
locating applications, without interfering 
with the routine use of the satellite. For 
example, it would be possible to transmit 
weather data from buoys or balloons, or 
even monitor the physical condition and 
movements of wildlife. 


Space crews to 
produce artificial eclipse 

An artificial solar eclipse will be 
produced by the American and Russian 
space crews during their joint space 
mission scheduled for July 1975. The ar¬ 
tificial eclipse, to be seen from the Russian 
Soyuz spacecraft, will be produced in order 
to photograph the solar corona — the at¬ 
mosphere of the Sun. 

This atmosphere is much fainter than the 
surface of the Sun. In order to prevent light 
from the surface from coming through, the 
Apollo spacecraft will be used as an oc¬ 
culting device to produce the artificial 
eclipse. The Apollo vehicle will first be 
aligned towards the Sun. It will then undock 
from the Soyuz and move backwards 
towards the Sun whilst an automatic 
camera aboard the Soyuz takes a series of 
exposures. 

The experiment will allow space 
photography to be performed of the ex¬ 
tended solar corona as well as the 
spacecraft-associated environment around 
the Apollo vehicle which could develop from 
outgassing of sealed compartments, 
degassing and sublimation of outer 
structural materials of the spacecraft, or 
from firings of the attitude control 
thrusters. 

An attempt will be made to correlate the 
observed coronal structure with surface 
activity on the Sun, which is to be observed 
simultaneously with ground-based in¬ 
struments. 

Principal investigator for the experiment 
is Dr G. M. Nikolsky of the USSR. American 
co-investigator is Dr R. T. Giuli of NASA’s 
Johnson Space Centre, Houston, Texas. Dr 
Giuli is also the program scientist for other 
experiments to be performed jointly with 
the USSR or unilaterally by the United 
States. 
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MEASUREMENTlSCOMPUTATION: skills applied to your needs 






see the light ? 


THEN LET OUR DISTRIBUTORS SHOW YOU THEIR COMPLETE RANGE OF 
HP OPTOELECTRONIC PRODUCTS 

HEWLETT-PACKARD AUSTRALIA PTY. LTD. IS HAPPY TO ANNOUNCE 
THE APPOINTMENT OF A NEW DISTRIBUTOR: 


C. W. TYREE SEMICONDUCTOR LTD. 


10 Charles St., REDFERN, N.S.W. 2000. Phone 695264 
1100 Toorak Rd., HARTWELL, Vic. 3125. Phone 29 2338 

Tyree can supply PIN photodiodes, LED lamps, LED displays 
and Optically-Coupled Isolators from stock, in quantity. 
They join the distributors with whom you already deal: 


ELECTRONIC COMPONENTS PTY. LTD. ELECTRONIC COMPONENTS OLD. 


GERARD & GOODMAN PTY. LTD. 


DIGITRONICS AUST. PTY. LTD. 


12 William Street 
MARYVILLE, N.S.W. 2293 
Phone 69 2040 


HP DISTRIBUTORS 


192 Rundle Street 
ADELAIDE. 5000 
Phone 23 2222 


3 Pine Street 
FYSHWICK, A.C.T. 2600 
Phone 95 6811 

RADIO DESPATCH SERVICE 

869 George Street 
SYDNEY. 2000 
Phone 211 0816 
RADIO PARTS GROUP 
562 Spencer Street 
WEST MELBOURNE. 3003 
Phone 329 7888,301251 


P.O. Box 162 

INDOOROOPILLY, QLD. 4068 
Phone 36 5061 

EVERETT AGENCY PTY. LTD. 

17 Northwood Street 
WEST LEEDERVILLE, W.A. 6007 
Phone 81 5500 


HEWLETT 



PACKARD 


V 


Sales and service from 172 offices in 65 countries. 

Australia. 31-41 Joseph Street. Blackburn, 3130, Victoria. Telephone 
89 6351 Other Offices: Adelaide, Brisbane, Canberra, Perth and 
Sydney Also Auckland and Wellington, New Zealand. 
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NEWS HIGHLIGHTS 


Philips to market VLP player 



The Philips VLP (video long play) 
system, thought to be years ahead of its 
time as far as consumers are concerned, 
has suddenly become a reality. 

The VLP system, which uses “records” to 
play colour television programs, was first 
demonstrated by Philips some two years 
ago. However, at that time, no adequate 
source of programs was available. 

This problem has now been obviated by a 
recent agreement between Philips and MCA 
Incorporated, Los Angeles, for the sale of 
the VLP and compatible discs on the con¬ 
sumer market. Under the agreement, 
Philips is to manufacture and market the 
VLP through its worldwide marketing and 
distributing network, whilst MCA will 
manufacture and market VLP video disc 
programs. 


MCA has access to a wide variety of 
entertainment material, including the 
Universal Pictures film library — one of the 
world’s largest. The company is further 
expected to produce a variety of new 
program material especially tailored to 
meet the VLP’s unique characteristics. 
Other program suppliers are also likely to 
make suitable material available. 

The VLP player itself is similar in ap¬ 
pearance to a conventional record player. 
When plugged into a normal colour TV 
receiver it is capable of providing some 45 
minutes of colour television programs. 
Program storage is on metallised discs, 
closely resembling long-play gramophone 
records. Signal pick-up is via means of a 
laser beam which scans the information 
encoded into spiral tracks on the disc. 


Bell develops digital 
radio transmission system 

A new link in the Bell System’s growing 
digital communications network is being 
developed by Bell Labs engineers. 

The new link is a short range, high- 
frequency radio system designed to serve 
as a major communications artery in 
metropolitan areas, and eventually connect 
with Bell’s super-capacity millimetre 
waveguide system now under development. 
Dubbed Dr-18, for Digital Radio at 18GHz, 
the system will carry up to 28,224 
simultaneous telephone conversations. 

The new system differs in appearance 
from other radio communications facilities. 
It will be housed in modernistic enclosures 
(canisters) perched atop slim steel masts, 
or on roof tops. These canisters will house 
the system’s all-solid-state receivers and 
transmitters, antennas, and associated 
equipment. 

Each relay station will have up to sixteen 
receiver-transmitter pairs, seven in each 
direction for the working radio channels, 
and one in each direction serving as a back¬ 



up unit should one of the working channels 
fail. The system is currently undergoing 
prototype testing over a 2.7 mile trans¬ 
mission route at North Andover, Mas¬ 
sachusetts. 


Advanced cameras for 
Mars Viking Landers 

The first tests of the camera that will 
photograph Mars from ground level when 
NASA’s Viking spacecraft land on the 
planet in 1976 have been termed “successful 
beyond expectations.” 

Dr Thomas A. Mutch, leader of the Viking 
Lander Imaging Science Team, says that 
the camera’s “performance and versatility 
is unmatched by any that NASA has yet 
flown on an unmanned mission.” 

The Viking Project, managed at NASA’s 
Langley Research Center, will soft land two 
spacecraft on Mars after an 11 -month 
journey from Earth. Each Viking 
spacecraft consists of an Orbiter and a 
Lander. The first Lander is scheduled for 
touch down on Mars in July, 1976. 

The Lander’s imaging system consists of 
two cameras, rising like twin periscopes 
from the top of the three-legged Lander. 
The cameras will provide colour, black-and- 
white, infrared and stereoscopic views of 
the Martian surface. 

Weighing only 7kg apiece, the cameras 
will scan from the nearest Lander footpad 
to an angle of 40 degrees above the horizon. 
They will also rotate 340 degrees for 
panoramic coverage. 

The instruments are facsimile cameras, 
especially designed to operate in unusual 
conditions, and are fundamentally different 
from the film and television cameras flown 
on most other NASA space missions. 

Chief distinction of Viking’s cameras is 
that very small photodiodes are positioned 
in the focal plane, where film would be in a 
conventional camera. An image is reflected 
from a nodding mirror through lenses onto 
the diodes. The mirror rotation essentially 
scans the image past the diodes; each time 
the mirror moves through one cycle, a 
single vertical line is scanned in the field of 
view. 

The entire camera is then slightly rotated 
and the next vertical line is scanned. 
Because the image information is 
sequentially acquired, at about five lines a 
second, several minutes are needed to get a 
complete photograph. 

Colour photos are created by combining 
data from three diodes (blue- green- and 
red-sensitive) and the colours are carefully 
calibrated and balanced by ground equip¬ 
ment. 

Each camera will be an important in¬ 
strument for the Viking science teams. One 
of its most important jobs will be charac¬ 
terising the area near the Lander, so that 
scientists on Earth can select spots from 
which samples can be obtained using a 
telescoping soil scoop for chemical and 
biological analysis in the miniature 
laboratory aboard each Lander. 

The imaging system will also provide 
photometric information from near-field 
materials that will help deduce composition 
and particle sizes. In addition, it will 
monitor the Martian atmosphere’s opacity, 
and record the position of the Sun and 
brighter planets, permitting precise 
location of the Lander on Mars. 

The Lander cameras, whose design and 
construction took nearly five years, were 
built by Itek Optical Systems, Lexington, 
Massachusetts. Itek is a subcontractor to 
Martin Marietta Aerospace, Denver, prime 
contractor to NASA’s Langley Center for 
development of the Viking Landers. ^ 


ELECTRONICS Australia, December, 1974 


29 
















Living longer with 
artificial hearts, kidneys 


Two of the most significant causes of death in today's society are heart 
disease and kidney disease. However, recent research would tend to indicate 
that by the end of the next decade man will be capable of overcoming both of 
these diseases. This article discusses the progress being made in the 
development of artificial hearts and kidneys in the United States. 


Your great grandchildren may live 
forever — as plastic people. Or so says 
science fiction writer Arthur C. Clarke who 
has envisioned immortal life by the simple 
process of replacing organic systems in the 
body by synthetic ones as they wear out. 
The inner person — whoever he might be — 
would live on about as usual. 

No one around today is likely to live long 
enough to see this. But by 1985, says 
Richard Knock, author of a report on 
biomedical technology published by 
Stanford Research Institute’s (SRI) Long 
Range Planning Service, we might see such 
technological achievements as: 

• An executive dictating a letter at his 
desk while an artificial kidney in an attache 
case nearby cleans impurities out of his 
blood. 

• A person restored to a useful life by the 
implantation of an artificial heart. 


Both the artificial kidney and the ar¬ 
tificial heart have great potential for saving 
lives. The kidney, however, is considerably 
farther along in its development. Kidney 
systems have been in use since the mid¬ 
fifties, and in the past five years have 
shrunk from washtub size to collegiate 
dictionary size. Research now is. con¬ 
centrating on further reduction in size and 
improvement in performance. The an¬ 
cillary pumps, water purifiers and con¬ 
tainers, for example, still occupy the better 
part of a room, and the treatment is costly, 
inconvenient and inefficient. 

Patients have the option of travelling two 
or three times a week to the nearest hospital 
or clinic for treatment or purchasing the 
necessary equipment and installing it in 
their own home. Home treatment costs 
between $4,000 and $8,000 per year, while 
treatment in a clinic costs around $20,000 
per year. 


Regardless of where he is treated, the 
patient must spend about 18 hours a week 
hooked up to the kidney machine while his 
blood is pumped out of a permanently 
implanted plastic tube in one of his arm or 
leg arteries, through a series of coils or 
fibres in the kidney machine and back into a 
tube in one of his veins. During the process, 
biological waste products such as urea 
gradually permeate through a plastic 
membrane into a cleansing fluid or 
dialysate. 

Although the artificial kidney can keep a 
person alive for several years, it is not as 
efficient as a real one. Dialysis patients 
typically suffer from a variety of health 
problems, such as loss of appetite, poor 
blood coagulation, loss of calcium from the 
bones, anemia, and pathological 
degeneration of parts of the nervous 
system. The cause or causes of these con¬ 
ditions is not known. 

Dr John H. Peters, manager of SRI’s 
Biochemistry and Chemical Pharmacology 
Program, points out that the health 
problems of patients who are maintained by 
hemodialysis are not due to inadequate 
removal of common metabolic wastes such 
as urea from the patient’s blood, as one 
might suspect. Numerous studies have 
attempted to link such materials with 
particular malfunctions, he says, but to 
date there is no evidence that implicates 
them. 

Peters and his team are looking into the 
possibility that materials of larger 
molecular weight are responsible for these 
problems. In the course of their work, they 
are evaluating dialysis equipment that 
filters such materials out of the blood. He 
notes that such materials include not only 
suspected culprits but also needed* 
nutrients, which of course will be filtered 
out in the same process. But it appears, he 
says, that any possible nutritional 
deficiency can be forestalled by increasing 
the patients’ intake of high-quality protein 
and other supplements. 

The dialysis patient endures not only 
relatively poor health but also a highly 
restricted diet, as well as the curtailment of 
his social life and often of his sleep because 
of the length of treatments required each 
week. In the case of home dialysis, the 
patient, or some member of his family, 
must clean the equipment between treat¬ 
ments and mix new dialysate. Lack of 
cleanliness can lead to hepatitis. Until 1973, 
when the treatments became reimbursable 
in part under Medicare, such a patient also 
suffered an enormous financial drain. As a 
result of all these factors, dialysis is a 
severe test for a marriage. Yet many 
dialysis patients and their families survive 
surprisingly well. One even went through 
medical school recently. 

All this is a far cry, of course, from the 
kidney in an attache case. However, a new 



Surgeon Norman E. Shumway, M.D. (centre with stethoscope) performing open heart 
surgery at Stanford University Hospital. 
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IMPORTANT ADVANCES IN HEART PACEMAKERS 


One important offshoot of the elec¬ 
tronics industries — the manufacture of 
heart pacemakers — is currently 
picking its way through a multitude of 
state-of-the-art advances, and could be 
facing a prolonged upsurge in growth. In 
fact, some companies in the US are 
predicting growth rates of 26pc per year 
for the next five or six years. 

Technical improvements, actual or 
feasible, that have entered the 
pacemaker field in recent years have 
had, or are expected to have a number of 
effects. Tliese include: 

• Greater use of hybrid circuitry in 
place of discrete components. 

t Use of CMOS circuitry to improve 
battery life and electrode performance. 

• Longer life power sources, including 
lithium, nickel-cadmium and sodium- 
bromide batteries. (Governmental 
regulations and medical restrictions 
have resulted in a declining interest in 
nuclear power). 

• Improved geometric design and 
surface coating of electrodes to decrease 
current drain. 

• Improved hermetic seals and coatings 
to afford greater protection to the cir¬ 
cuitry against damage from body fluids. 

• More units that are rechargeable, and 
more that are “bifocal,” ie capable of 
stimulating two heart chambers. 

Perhaps the main area of concerted 



Above , a new rechargeable heart 
pacemaker developed at the Johns 
Hopkins Applied Physics Laboratory. 


research in recent years has been aimed 
at improving longevity. In addition to 
adopting the abovementioned im¬ 
provements, this has been achieved 
lowering the threshold of electrical 
stimulation to the heart, thus reducing 
current requirements. 


unit manufactured by CCI Corporation’s 
Marquardt Division comes close. It reduces 
the amount of dialysate needed per treat¬ 
ment from 80 gallons to about 1. About the 
size of a table model TV set, the kidney can 
be moved easily and used in any place 
where it can be hooked up to water and 
electricity. 

According to Richard Knock, portable 
dialysis systems, including an artificial 
kidney, may be commercially available 
within the next ten years. 

Knock expects the annual market for 
artificial kidneys and equipment to grow 
from $8 million in 1972 to $240 million by the 
late 1980s, largely because of the recent 
decision to include dialysis treatments 
under Medicare. Each year about 10,000 
new patients need dialysis to survive, 
whereas only some 8,500 receive it now. As a 
result of this growing market, private 
companies may find it profitable to finance 
some of their own research, thus offsetting 
projected cuts in federal funds. (The 1974 
funds for the Artificial Kidney-Chronic 
Uremia Program, for example, have been 
cut by one-third.) 

In addition to the 8,500 persons who are 
currently receiving dialysis treatments in 
the US, another 6,000 have received trans¬ 
plants to date. About 1,000 transplants are 
performed each year. 

There is no question that a successful 
transplant is far preferable to dialysis, 
since it allows the recipient to lead a normal 
life. However, the operation is still un¬ 
perfected because of the body’s tendency to 
reject transplanted organs. Although the 
danger of rejection is reduced when the 
donor is a blood relative of the recipient, 
willing donors are difficult to find. And the 
success rate with cadaver organs, where 
the tissue match is likely to be poorer, is 
considerably lower. 


Thus it is unlikely that more than a small 
percentage of patients suffering from 
kidney failure will ever recieve transplants. 
And even those who do will still require 
dialysis to cleanse their blood and improve 
their health in preparation for the 
operation. Thus, progress in transplant¬ 
ation will not diminish the need for artificial 
kidneys. 

A little further over the horizon is the 
artificial heart, the potential market for 
which is even larger than that for the ar¬ 
tificial kidney. Knock estimates that the 
market for hearts could approach $1.7 
billion annually by the early 1990s if a 
suitable device is available and enough 
experienced surgical heart-implant teams 
exist to perform all the required operations. 
Each year, about 160,000 persons of the 
600,000 suffering from chronic heart disease 
become prime candidates for a new heart — 
whether artificial or a transplant. Except 
for their bad hearts, these people are in 
relatively good health and could hope to live 
normal lives with a replacement heart. As 
in the case of the kidney today, a trans¬ 
planted heart will probably always be 
preferable to an artificial one. However, the 
great majority of candidates will probably 
have to settle for an artificial device 
because of the shortage of living organs. 

The main thrust of research on the ar¬ 
tificial heart is funded by the National 
Heart and Lung Institute of the National 
Institutes of Health (NIH). The program is 
in its seventh year and expenditures total 
roughly $20 million to date. The goal is a 
totally implantable heart that will run 
trouble-free for at least 2Ms years. The 
timetable calls for the first use in a human 
being by 1980. 

Under NIH’s Artificial Heart Program, 
researchers from a number of companies 


Know 

Where 
You are 
Going 

Choose a career in the field of 
Electronics — the Nation's most 
progressive and fastest expand¬ 
ing industry. 

Advancement in this modem 
science demands technical 
ability, a sound knowledge of 
basic principles and applications. 
You can master the subject by 
training at the Marconi School, 
and be ready to grasp the oppor¬ 
tunities that occur in the various 
branches of Radio Technology. 

BROADCASTING 

A thorough grounding is avail¬ 
able to students in the broad¬ 
casting field, leading up to the 
P.M.G. Broadcast Station 
Examination. 

COMMUNICATIONS (Marine) 

An extension to the Broadcast 
Operators course and extending 
into the fields of Navigation Aids 
and Electronic Devices used in 
mobile communications as re¬ 
quired by the P.M.G. Certificates 
of Proficiency. 

APPLIED SERVICING 
Comprehensive training in the 
maintenance and repair of radio 
and television receivers offers 
substantial rewards to compe¬ 
tent technicians. Marconi School 
training covers all a.pects of 
radio and television receiver 
circuit applications, practical 
exercises in fault finding and 
alignment procedures. 

The Marconi School Radio Servicing 
corretpondence courte it approved by 
the N.S.W. Apprenticeehip Committion 

Classes are conducted at: 

67 Lords Road , Leichhardt. 

Day: 9 a.m. to 4 p.m. 

Evenings: 6 p.m. to 8.30 p.m. or 
by Home-Study Courses (except 
practical instruction on equip¬ 
ment). 

SEND FOR PROSPECTUS 
There is no obligation 

NAME. \ . 

ADDRESS 

MARCONI SCHOOL OF WIRELESS 
Box 218, P.O., Leichhardt 2040 

A service ef 

Amalgamate* Wireless (Aestralasia) Lti. 
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"Pick the i's" out of current CRO value with the keenly priced 3" 
or 5" CRT models or send for our illustrated catalogue with full 
specs, and information. These reliable precision instruments are 
fully backed by the name Jacoby. Mitchell. 


For the full details and a 
demonstration contact: 

JACOBY# 

MiTCHELL 

215 North Rocks Rd., North Rocks. N.S.W. 

2151. Phone 630 7400. 

OFFICES: Melbourne 41 7551 • Adelaide 
293 6117 • Brisbane 52 8266 • Perth 81 4144 
AGENTS: Wollongong 28 6287 • Newcastle 61 5573 
• Hobart 34 2666. 

JM/179-74 


O 7 MHz 558 OSCILLOSCOPE 

Vertical. Deflection Sensitivity: Better than lOmV/cm. 
Bandwidth: DC (AC : 2Hz) to 7 MHz. Input Impedance: IMft 
parallel capacitance 38pF. Horizontal. Sweep Frequency: 
10 Hz-100 kHz and TV-H. Synchronization: Internal (+ & —), 
External. External Horizontal. Sensitivity: Better than 
200mV/cm. Bandwidth: 2 Hz to 400 KHz. Input Impedance: 
220KH parallel capacitance 25pF. Dimensions: 175W x 
260H x 460Dmm. Net Weight: 6.5 kg approx. CRT: 5". 

3 5 MHz 537 

OSCILLOSCOPE 

Vertical. Deflection Sensitivity: 

Better than lOmV/DIV. 

Bandwidth: DC (AC : 2 Hz) to 
5 MHz. Input Impedance: IMfl 
parallel capacitance 36pF. 

Direct Deflection Terminal. 

Sensitivity: Better than 
lOVp-p/DIV; 100 MHz 
(Resoonse Frequency). 

Horizontal. Sweep Frequency: 

10 Hz to 100 KHz and TV-H. 

Synchronization: Internal (+ & —), 

External. External Horizontal. Sensitivity: Better 
than 200mV/DIV. Bandwidth: 2 Hz-400 KHz. Input 
Impedance: 200Kfi parallel capacitance 25pF. 

Dimensions: 200W x 155H x 340Dmm. Net Weight: 

4.5 kg approx. CRT: 3" 


fcOfcOD 

for performance, quality and 
value for money... truly 
something to crow about. 
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Patient Dee Eads talks with a visitor during treatment with an artificial kidney machine at 
Stanford University Hospital. The attractive 38-year old housewife from Danville, California, 
is one of2,000 Californians who are kept alive this way. 



The first totally implantable artificial heart system, developed by the National Heart and Lung 
Institute (US), includes a heart control computer, an energy conversion system, and a blood 
pump motor developed by SRI. The computer is housed in an implantable battery pack 
(centre). The electrically powered version shown here has been tested extensively in 
animals, and a smaller version may be ready for implantation in human patients by 1980. An 
implantable nuclear-powered engine can also be used to power the heart. 


and research organisations are developing 
and evaluating artificial hearts that are 
powered both electrically and atomically. 
The electrical devices have the advantage 
of using existing technology, which is far 
less expensive than the nuclear-powered 
devices. As a result, they are further along 
in development, having been implanted in 
calves that lived up to four days. 

The big advantage of the nuclear-powered 
device is that it is potentially small enough 
so that the entire mechanism, including the 
power supply, could be implanted within the 
patient. With an electrically powered heart, 
on the other hand, the user would have to be 
plugged into an electrical power outlet for 
several hours every day in order to 
recharge a set of external batteries. It 
would be impractical to implant more than 
a small emergency battery. 

An electrical system that has been tested 
extensively in animals consists of a heart 
assembly, heart control computer and 
transformer system. The heart assembly, 
consisting of two pumping chambers driven 
by a tiny electric motor housed between 
them, fits into the space formerly occupied 
by the animal’s own heart. A battery pack, 
containing the control computer and small 
batteries, is implanted in the abdomen 
along with one coil of the transformer. 

No wires pierce the skin. Electrical 
energy from an external power source is 
coupled from one coil of the transformer to 
the other through the skin. 

The heart assembly shown in the photo is 
about 70 per cent larger than the human 
heart. It is designed to be driven by either 
an electrical motor or a nuclear one. In a 
nuclear system, however, a quart-sized 
power supply would also have to be im¬ 
planted, probably in the abdomen. To make 
room for an object of this size, part of a 
person’s stomach would have to be 
removed, whereas the pint-sized battery 
pack in the electrical system could be ac¬ 
commodated without such drastic surgery. 

According to Peter Newgard, who heads 
the SRI team that developed the computer, 
transformer system and blood pump motor, 
the pumping speed of the device is based on 
the amount of blood coming into it. The 
more blood that comes in, the faster the 
heart beats. 

A living heart responds in the same way 
to the increased blood flow that naturally 
results from exercise. When a person or 
animal exercises, the rapidly moving 
muscles require more oxygen. In response 
to this need, vascular valves throughout the 
body open up, causing the blood flow to the 
heart to increase. This in turn causes the 
heart to beat faster, sending more oxygen- 
carrying blood to the muscles. 

The living heart has the additional 
capability of responding to chemical and 
neural signals which the artificial device 
ignores. If a person sees something that 
startles him, for example, his brain signals 
his heart to beat faster. Thus his heart 
“revs up” in anticipation of the increased 
blood flow that will result if he starts to run 
or fight. 

By contrast, a person with an artificial 
heart would actually have to start exer¬ 
cising before his heart would beat faster. 
This might make problems for him, 
Newgard says, and is one of the things that 
will have to be thoroughly tested in animals. 
However, in modern society, the startle 
mechanism is probably not essential. In 
fact, by preparing a person for fight or 
flight when neither is appropriate, it may 


actually build up stress. Persons who use 
pacemakers, the electronic devices that 
pace the heart beat, get along fairly well 
without the ability to accelerate their heart 
rate. When they exercise, they merely get 
tired faster than normal persons do. 

A major problem lying in the way of 
developing an artificial heart that can last 
inside the body for a long period is the 
tendency of the blood to clot when it comes 
into contact with foreign material. Unless 
the substances out of which the device is 
made are completely inert in the blood 
stream, blood cells will cluster around it, 
forming clots that make it impossible for 
the device to function properly. 

Suitable materials have been found for 
relatively simple devices such as a single 
valve or heart assist device. In the artificial 
heart, however, the requirement for high 
flexibility combined with durability is a 


tough one to meet. Bruce Fritzinger, who 
heads a group at SRI that is developing 
materials for heart assist devices, points 
out that polyurethane seems to be the best 
single material for this purpose. It offers a 
high degree of flexibility combined with 
fairly good blood compatibility. To improve 
compatibility, he says, he and his 
colleagues have tried coatings of sulfonated 
polystyrenes, which have considerably 
higher blood compatibility. Another ap¬ 
proach is to use a coating of dacron, which 
acts as an anchoring device on which the 
body will grow a new lining very similar to 
the normal vessel lining. Thus the blood will 
no longer have any actual contact with the 
coating itself. 


Reprinted from ‘‘Investments in 
Tomorrow,” by arrangement with Stanford 
Research Institute. 
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KIT’S 

Ikolumn 

It was the late Professor 
Herman Horne who first 
| expounded the theory that 
Hi-Fiis a disease which 
impels its victims at an ever- 
i increasing velocity towards 
I poverty. 

He was right. A friend of 
mine gets a kick out of 
| sitting in his garage at 
night, just listening to his 
house. 

He did what most Hi-Fi 
enthusiasts do. Bought a 
you-beaut turntable and 
amp, then looked for a 
good brand of speaker 
| system. 

It was good, and it cost 
him the earth. But it still 
wasn't quite good enough 
to handle all the perform¬ 
ance of +1 is other equip¬ 
ment. Three speaker 
systems later, he's got 
| something more like it. 

He could have saved him¬ 
self a lot of mucking 
| around and around 50% if 
he'd built one of our 
I systems. 

| We work it a bit like an 
options list for a car. Only 
| with us, the saving is 
considerable because you're 
not paying high labour 
charges for someone to 
put the system together. 

I You do it. And it's easy. 

Apart from the variety of 
[ enclosures and baffle 
boards, the kits really are 
[ complete. And that includes 
even front-edge veneering 
and a clever sort of snaggy 
nylon gripping that holds 
the removable frontgrille on. 
Most of this is explained 
at the right here, but 
another point worth men¬ 
tioning is that we're so 
deeply into this side of the 
business that we can easily 
supply baffle boards to suit 
existing enclosures on a 
| custom ore-off basis. 

It's a great way to start 
with the optimum system, 
without going to inter¬ 
mediates. And you can 
expand as you like by 
getting a different baffle 
board, and doing clever 
speaker swop-abouts. 

And with the brass you 
save — well, you might even 
consider carpeting your 
garage floor! 

A Merry Christmas to you 
all — and especially to 
| Alfred E. Neuman of Gore 
Hill, who writes such nice 
letters. But in 
crayon? 
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SPEAKER ENCLOSURE 
KITS FROM $19-50! 

Already assembled and veneered (even on fronts) and complete 
with baffle board to suit whichever speaker selection you choose 
from below. Peel-off front grille. 

SYSTEM 1: 21%"x12 1 / a "x1934". P&P is $4.50. Price each $19.50 
SYSTEM 2: 25%"x1 7"x23 1 /2”. P&P is $5.00. Price each $22.50 
SYSTEM 3: 27'A"x19 i /2 , 'x25y2". P&P is $5.50. Price each $25.50 
State type of baffle board required. Refer list below. 

speaker selection 
to suit above 
systems 



1A: 6'' Plessey C60 woofer (P& 

P 75c) $10.90. 3'' Plessey C3GX 
dome speaker (P&P 50c) $4.90. 
IB: 8" Plessey C8MX speaker 
(P&P 75c) $9.50. Board also 
has a two-inch vent. 

2A: 12" Plessey C12PX woofer 
(P&P $1.50) $21. 1" Plessey 
X30 dome tweeter (P&P 50c) 
$7.50. 

2B: 8" Magnavox 830 woofer 
(P&P $1) $18.50. 1" Phillips dome 
tweeter (P&P 50c) for $8.75. 


PlAVWMfftZA >42 # 

VO mm. TnU 

®»oo ooo 


PLAYMASTER 142. Same as Play- 
master 141, but with cabinet and 
etceteras. (See right hand col. for , 
info.) P&P: $2.50. Kit price: $49.50. 



CALL INTO ANY KITSETS SHOWROOM 

SYDNEY: 402 Kent St. Sydney, 29 1005. DEE WHY: 21 Oaks Ave. Dee Why, 
982 9790- ADELAIDE: 12 Peel St. Adelaide, 87 5505. BRISBANE: 

293 St. Paul's Tee. Fortitude Valley, 52 8391. MELBOURNE: 271 Bridge Rd. 
Richmond (Gallery Level, Church St. entrance) 42 4651 . PERTH: 

557 Wellington St. Perth (Opp. new bus terminal), 21 3047. 


PLAYMASTER 143 
AMP KIT 

EA's latest (Sep. '74). Virtually a new and 
advanced version of the Playmaster 136. 
Includes stereo phone socket and more 
flexible quad simulation. 16.5 watts RMS 
per one channel into 8 ohms, t 2dB from 
20-20kHz. SN ratio better than 60dB. 
Distortion at typical listening 
levels 0.4%. Ho-hum. While you- 
know-who expects you to pay 
$3 + $79, what is our price? ^P&P $2. 


Playmaster 141 


Supersedes the popular Playmaster 137. 
Based around Texas Instruments new audio 
power 1C, the SN76023, for which they 
claim over 10 years life under normal use. 4 
watts music power per channel into 8 ohms 
one channel driven. 40-45 kHz; + Obd 3dbB 
SN ratio better than -56dB at 3 watts into 8 
ohms. A really neat CA 

design to build into your IvvU 

Lown cabinet P&P $1 .Board components on 


jY> 


3A: 12" Plessey C12P woofer (P 
&P $1.50) $19.80 OR C12PX (P 
&P $1.50) $21. 6" Plessey C6MR 
mid range (P&P 75c) $8. 1" dome 
tweeter X-30 (P&P 50c) at $7.50. 
3B: 12" Phillips woofer (P&P 
$1.50) $28. 5" Phillips mid¬ 
range (P&P 75c) $13.50. 1" 

Phillips dome tweeter (P&P 
50c) for $8.75. 

Baffle Board to your specifications 
$2.50 extra. Separate baffle boards 
$6.00 each. 

Eiozoff 

CAPACITORS 

Applies to any electroly¬ 
tic capacitors we have in 
stock. Grab 'em while 
the offer lasts. Comes 
Nov. 30 and they go back 
to normal price. ■ 


8 


BUILD YOUR 
OWN CASSETTE DECK 

Playmaster 144 as described in EA August 
and October '74. 80Hz-90kHz. S/N ratio, 
minus 42dB. Separation better than 30dB 
lOOHz-IOkHz. 2x200uV mike inputs; line 
input 120mV into 330k. Complete kit. All 
you supply is low imp. mike and cassette. 
P&P: $4.50. 


TTL IC's. Really 
cheap. 7400 7401 
7404 7405 7410 
7420 7430 7440 
7460. Each 39c. 


Similar low prices on 9 others. Nov. only. 



RESIS 
TORS 

It's give-away 
month. Must be. 
y*W & %W: $2.00 
per 100 of 1 type 
or$2.50 per 1 00 
mixed or 3c each. 

1W: $4.00 per 100 
of 1 type, or $5.00 
per 100 mixed, or 
6c each. 

HOW TO ORDER: 

MAIL ORDERS: PRINT all details clearly. Include 
phone no. for quick checking if any problems. Send 
cheque or postal order (NOT cash) to Kitsets (Aust.) 
Pty. Limited, PO Box 176 Dee Why 2099. For urgent j 
queries or PMG/COD ring us on 982 7500, Area 
code 02. (24 hour open line service). 


POWER 
TRANSISTORS | 

Texas Instruments. 

All prefixed TIP. 

31 B: 94c 33C: $1 
35B: $1.10 2955: 
$1.30 32B: 98c 34C: 
$1.05 36B: $1.15 
3055: $1.14. Phone 
for quantity 
discounts ( 1° 
on 10 
or more. 
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Television - as Japan sees it 


When at home, the Japanese spend most of their leisure time in the "cha-no- 
ma," a general-purpose room that serves as a living room, dining room, and 
even as a bedroom if the house is small. Almost everything of functional 
importance goes in the cha-no-ma, including the television set. This article 
takes a brief look at television the way Japan sees it. 


Although growing affluence continues to 
broaden the range of interests of the 
Japanese, life at home is still basically 
oriented around the picture tube. Japanese 
visiting abroad are surprised to learn that 
many Americans and Europeans don’t have 
television sets in their living rooms, and 
that they watch only selected programs. 

Selective viewing is not for most 
Japanese, to whom a television knob is 
much like a light switch — something to be 
switched on and taken for granted. Ac¬ 
cording to sociologists, the Japanese ad¬ 
diction to television stems from the relative 
absence of the kind of social life that exists 
in Western societies, and this particularly 
applies to the adult generation. 

Television was introduced to Japan in 
1953 when the Government-backed NHK 
(Japan Broadcasting Corporation) began 
beaming programs to some 866 set owners 
in the Tokyo area. Today there are some 87 
private commercial television stations in 
addition to NHK, and about 24 million sets, 
16 million of which are colour. 

But if television has infiltrated so 
thoroughly into Japanese life it is because 
program quality is good. Viewers in the 
Tokyo area, for example, are offered an 
extravagant choice of programs on seven 
VHF channels which are all on air without 
break from 6am until midnight or later 
(prior to the current energy crisis). 

Channels 1 and 3 are occupied by NHK, 1 


Reprinted from “Jetro Information 
Bulletin,” by arrangement. 


for its general program and 3 for what is 
probably the most comprehensive 
educational television program in the 
world. The five commercial channels in the 
Tokyo area broadcast on Channels 4, 6, 8, 10 
and 12. 

NHK’s scale is enormous. Its budget — 
111,484 million yen in 1972 ($A249 million) — 
is the largest of any TV organisation, public 
or private. The Corporation is unique in that 
it is sustained by the monthly fees it collects 
from viewers — 465 yen ($A1.04) for colour, 
and 315 yen (A0.70) for black and white. It 
has a staff of 16,920 and, with a few ex¬ 
ceptions, produces all its own programs in 
some 20 studios at an average rate of 678 a 
week. 

NHK regularly carries live telecasts of 
major plenary and committee proceedings 
at the National Diet, sometimes for hours. It 
has been known to cancel a scheduled 
program rather than cut off a critical 
debate, a freedom that on occasions allows 
NHK to bring headline drama as it is 
happening into the Japanese cha-no-ma. 

For example, on the first report of a 
would-be skyjacker’s attempt to take over a 
Japan Airlines jet at Tokyo Airport, NHK 
rushed equipment to the scene and for hours 
provided viewers with a grandstand ac¬ 
count that finally ended with the sky¬ 
jacker’s capture. On another occasion, 
NHK blocked out hours of normal program¬ 
ming for days in order to allow its cameras 
to zoom in on a gun battle between hundreds 
of police and a handful of radical students 
holed-up in a mountain hideout. 


In addition to the regular hourly news 
programs, NHK’s program includes a one- 
hour session every Sunday morning, at 
which representatives of the Government 
and the major political parties go before the 
nation to debate current issues. Then there 
are the numerous special reports, com¬ 
mentaries, and, when occasion demands, 
that favourite Japanese device known as 
“zadanki,” or round-table discussion at 
which experts are brought together, often at 
a moments notice, to analyse and comment 
on a breaking news story. 

All this, then, js part of NHK’s broad 
schedule of news which takes up a total of 32 
per cent of Channel 1 broadcasting time. 
The remainder of the time is split between 
cultural and educational programs (45pc) 
and entertainment programs (22pc). 

At first sight, this kind of program 
balance might make NHK appear stodgy. 
But while it may lack flamboyance, it is 
hardly dull. Rather, it is public television at 
its best. And Channel 1 is broadcast 100 per¬ 
cent in colour. 

NHK’s service to the public is nowhere 
better illustrated than in the 18 hours of 
continuous educational programs it offers 
daily on Channel 3. There is a wide selection 
of high school and college correspondence 
courses, social education programs, 
vocational and technical programs, 
agricultural programs, and even a unique 
program for the deaf that was begun in 1961. 

The commercial stations are, of course, 
more entertainment oriented. However, 
this is not to imply that they are inferior — if 
NHK has its big hits, so do they. 

For instance, if NHK can command a 46.7 
percent audience rating with “Family of 
the North,” a serial drama presented each 
weekday morning, TVS can claim a 39.1 per 
cent rating with its own drama “Arigato,” 
Fuji TV 27.2 percent with its serial about 
the adventures of the famous comic strip 
character “Sazae-san,” NTV 15-20 percent 
with its professional baseball telecasts, 
NET over 20 percent for its live en¬ 
tertainment program “TV Yose’’ (a 
Japanese style variety show), and Tokyo 
Channel 12 lesser, but nonetheless 
respectable, ratings for a schedule that 
includes a good daily program of foreign 
movies dubbed in Japanese. 

The five commercial stations in Tokyo 
differ somewhat in their program mix. One 
station, for example, divides its weekly 
program content into 16 percent news, 31.6 
percent education and culture, 45.1 percent 
entertainment and music, 4.8 percent 
sports, and 2.5 percent miscellaneous, and 
this may be taken as a general guide to the 
overall pattern. 

According to a recent survey, the 
Japanese spend an average of 3.05 hours a 
day watching television on weekdays, an 
average of 3.07 hours on Saturdays, and 3.46 
hours on Sundays — a total of nearly 22 
hours per week! Whether or not these 
figures will alter as the range of interests 
outside the home begin to broaden is un¬ 
certain at this stage. On thing is certain 
however; the Japanese spend more time 
watching television than any other people in 
the world. 



At Sony's display square in Tokyo's plush shopping area of sukiyabashi, hundreds of office 
workers watch Japan's Prime Minister , Kakuei Tanaka , shake hands with China's Premier, 
Chou En-lai, during a recent satellite hookup from Peking Airport. 
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Sound-in-syncs mew way 
to transport TV sound 


Until recently, sound and vision signals from television studios were carried 
separately to transmitting stations. However, a recent development by the 
BBC has enabled sound signals to be digitally encoded and transmitted along 
the same link as the vision signal during the line synchronising periods. This 
article describes the "sound-in-syncs" technique and discusses its ad¬ 
vantages. 

by I. G. MORGAN* 


Every broadcast engineer knows that 
television regularly wastes time — elec¬ 
tronically speaking, that is. In fact, some 
25pc of the time required to send a complete 
picture is allocated to blanking and syn¬ 
chronising intervals — a legacy from the 
time when technology was less advanced 
than it is today. 

With their innate professional dislike of 
waste, engineers have already made the 
television waveform a carrier for signals 
other than the picture seen by the viewer. 
Test waveforms are internationally used, 
but techniques which are perhaps less 
widely applied are systems such as the 
BBC’s ICICLE, which can carry source 
identification and signalling information for 
internal use by the broadcasters, and 
CEEFAX, which can provide a digitally 
transmitted information service direct to 
the viewer. Both these systems convey their 
information during the field-blanking 
period. However the line synchronising 
periods are now also being used, for the 
system called “sound-in-syncs.” 

Sound-in-syncs is a digital system that 
allows the program sound to be carried 
along with the vision on a single video link 


♦Engineering Information Department, 
British Broadcasting Corporation. 


between the studio and the transmitter. The 
sound is digitally coded and the coded pulse 
groups are fitted into the television line 
synchronising pulses (line sync-pulses) so 
that the vision signal is not impaired. 

The sound and vision signals are 
separated in the receiving terminal, which 
is usually at a transmitting station, and the 
two signals are transmitted conventionally 
with separate carrier frequencies. 

The only way by which the television 
viewer is likely to be made aware of the 
existence of sound-in-syncs is the im¬ 
provement in sound-quality the system 
often provides over the usual analog 
distribution methods. For the broadcaster, 
on the other hand, a variety of advantages 
spring from using sound-in-syncs: 


• Maximum use is made of resources in 
that the separate sound circuits, previously 
needed, can be allocated to other uses. 
Some broadcasters may turn this into a 
simple reduction of their bill for program 
distribution circuits, while the companies 
responsible for distribution networks find it 
can mean freedom from the difficulty of 
maintaining wideband analog sound cir¬ 
cuits over long distances. 

• Only one link has to be arranged — the 
vision link. This can simplify circuit 
booking considerably. 

• Digital sound transmission has con¬ 
siderable advantages over analog methods 
since there is no progressive degradation of 
the sound quality along the transmission 
path. Sound signals leave the receiving 
terminal with virtually the same quality 
they had on arrival at the sending terminal. 
But digital sound distribution does require 
that wide bandwidth be available along the 
bearer circuit, as is indeed the case with 
television links. 

The only disadvantage that can easily be 
laid against sound-in-syncs is that picture 
monitoring along links using the system 
require the aid of a compact sync-pulse 
regenerator. 

The British Broadcasting Corporation 




(BBC) devised sound-in-syncs at its 
Research and Designs department and has, 
since 1972, used it to convey television 
program sound to UHF 625-line stations 
throughout the United Kingdom. Com¬ 
mercial development of the equipment is 
being handled by Pye TVT. The European 
Broadcasting Union now uses sound-in- 
syncs for all its major contribution links, 
and the equipment is providing excellent 
service between places as far apart as 
Rabat and Helsinki, more than 2200 miles 
(3500 km) apart, and London and Athens, 
more than 2000 miles (3200 km) apart. 

Fig. 1 shows the line blanking interval of a 
625-line waveform. The line-sync pulse 
period of 4.7uS is the longest unused period 
available during line blanking and is also 
the period which allows the largest ex¬ 
cursion of voltage to occur, namely from 
pulse bottom to peak white. Provided any 
video-clamping operations are carried out 
during the period between colour burst and 
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the start of active line time, the link syn¬ 
chronising pulse becomes an excellent 
carrier for data pulses. 

The leading edges of sync-pulses provide 
the principal timing information in the 
television waveform. For the successful 
operation of a sync separator in the sound- 
in-syncs receiving terminal, it is important 
that a guard band is left between the leading 
edge of the line-sync pulse and the start of 
the sound-in-syncs pulses. Experiment and 
experience have shown that this should not 
be less than one-third microsecond, with a 
similar interval before the trailing edge of 
the synchronising pulse. This leaves a 4.0us 
period for transmission of the sound-in¬ 
syncs pulses. 

So that the greatest number of discrete 
audio levels can be conveyed, the data pulse 
rate must be as fast as can be ac¬ 
commodated within the 5.5MHz bandwidth 
of CCIR System I. Sine-squared pulses, 
familiar in the role of video test pulses, 
provide a convenient pulse shape with in¬ 
significant minor lobes. Pulses in this form 
are used with a half-amplitude duration of 
182nS and use the full voltage excursion 
tends to 5.5MHz. The pulses are spaced at 
182ns and use the full voltage excursion 
possible between line-sync pulse bottom and 
peak white. This provides sufficient noise 
immunity to ensure that the sound quality is 
substantially unimpaired even when picture 



Fig. 2: The complete sound-in-syncs 
waveform as passed along the video link. 


quality has deteriorated to an almost 
unusable extent. 

Twenty-one such pulses can be conveyed 
within a 4.OuSperiod. This enables a marker 
pulse and two 10-digit groups to be ac¬ 
commodated within each line sync-pulse. 

One small change is necessary to the 
basic video waveform before the sound 
pulses are combined with the video. This is 
to extend the period of the equalising pulses 
in field blanking to 4.5uS. At the receiving 
terminal the equalising pulses are restored 
to their normal shape. 

In a 625 line, 50 fields / second system,the 
line synchronising pulses recur at a nominal 
frequency of 15.625kHz. Nyquist and 
Shannon have shown that to convey a 
waveform by any form of time-division- 
multiplex, the highest frequency that can be 
conveyed without serious distortion is half 
the sampling frequency. Thus, if a sampling 
frequency of 15.625kHz were used, the 
system could only convey a maximum 
audio frequency of just over 7kHz. This is 
insufficient for high-quality sound, and the 
solution is to sample at twice the line 
frequency. A sample taken during one 
synchronising period is coded, then stored 
in a shift-register in time for a second 
sample to be taken half a line-period later. 
The second sample is coded and stored like 
the first, and the two coded samples are 


FOUR BASIC TEXTBOOKS OIM 
COMPUTER PROGRAMMING 


Based on material first published in our associated British publication 
"Computer Weekly", these well-produced books provide a sound and 
thorough introduction to problem-orientated computer program 
languages for the engineer, scientist, technician and student. 

• FORTRAN BASICS by Brian Hollocks 

• BASIC ALGOL by W. R. Broderick & P. J. Barker 

• BASIC PL/1 by Jeff Maynard 

• BASIC COBOL by W. G. Dodds 

* 

Each book is printed on high quality offset paper, with stout covers from glossy card, 
and measures 154 x 249mm. Excellent value at $2.00 plus postage. 

Please send me a copy of the book(s) indicated below. I enclose.(cheque, money order, Aust 

Postal Order, etc, no official order, we do not invoice), being $2.00 plus 30c postage per book. Overseas 
buyers estimate postage on 312gms posted weight. Stocks are limited; in case we cannot supply a 
particular volume, please indicate your preferences by numbering the appropriate boxes. (Post coupon 
to Electronics Australia, PO Box 163, Beaconsfield, 2014). 

[^Fortran Basics Q Basic Algol □ Basic PL/1 □ Basic Cobol 

NAME. 

ADDRESS. 


POSTCODE 


YU FONG MULTIMETERS 

BREAK THE PRICE BARRIER 



YF-7 

Vest Pocket 
Multitester 

1,000 Ohms Per Volt Both 
DC & AC. Measures Only 
x 2>/4" x 1". 108g 

Weight 

V. DC: 0—15—150—1000 

Volts 

VAC: 0—15—150—1000 

Volts 

DC Current: 0—150 

milliamperes 
Resistance: 0—100K Ohms 



YF-20K 

High-Sensitivity 

Multitester 

20,000 Ohms Per Volt DC, 
10,000 Ohms Per Volt AC 
V.DC: 0—5—25—125—500 
& 2.5K Volts 

VAC: 0—10—50—250— 

1000 Volts 

DC Current: 0—50uA— 
250mA 

Resistance: 0—RxlO— 
RxlK Ohms 



YF-330 

High-Sensitivity 

Multitester 

V.DC: 0.3V 3V 12V 30V 
120V 300V 600V 1.2kV 6kV 
(20ku V) 

V AC: 6V 30V 120V 300V 
1.2kV (8ku V) 

DC Current: 0.06mA 3mA 
30mA 300mA 12A (300mV) 
Ohms: Range — xl 

xlOCxIk xlOk Midscale — 
25 u 2.5k ti 25k u 250k u 
Maximum — 5kt» 500k.u 
5Mu 50Mw 


FOR PRICE INFORMATION TELEPHONE 


• SYDNEY -59 0291 

• MELBOURNE -56 7231 

• BRISBANE -91 5111 


• ADELAIDE - 42 4506 

• PERTH - 81 2866 

• HOBART - 34 2811 


AUSTRALIAN TIME EQUIPMENT PTY LTD 

192 PRINCES HIGHWAY. ARNCLIFFE 2205 
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Fig. 3 (above): a block diagram of the sound-in-syncs coding 
equipment used for incorporating the sound signals into the line 


synchronising periods. Fig. 4 (below) is a block diagram of the 
decoding equipment used at the receiving terminal. 


sound-m-syncs 
input 



then multiplexed into the next syn¬ 
chronising period. 

Sampling at twice line frequency 
theoretically enables an audio frequency as 
high as 15.625kHz to be conveyed. In 
practice, filter design and the need to 
convey a line frequency pilot tone 
(discussed later) results in a typical upper 
audio frequency limit (-3dB) of around 
14kHz. 

The mean voltage level of the pulse group 
will naturally vary according to the audio 
input, as the digits change to represent 
different levels. It will also vary if vision 
compression/expansion is used together 
with pre-emphasis, as this lifts the level of 
the higher audio frequencies. With these 
two techniques, it is theoretically possible to 
achieve a peak-signal-to-peak-weighted- 
noise-ratio of 66dB with only a ten-bit code. 
This performance is slightly better than can 
theoretically be achieved with a linearly 
coded 12-bit system. 

The difficulty in compression/expansion 
is to achieve an expansion law at the 
receiving terminal that is the exact inverse 
of the compression law used at the sending 
terminal. The sound-in-syncs system 
achieves this by adding a line frequency 
pilot tone, at a set level, to the audio signal 
in the sending terminal. Together, these are 
processed in the compressor, coded, passed 
through the link system and through the 
decoder until, at the expander in the 


receiving terminal, the audio signal is 
amplified to return the pilot tone to the 
correct level, thereby automatically ad¬ 
justing the level of the audio signal it ac¬ 
companies. 

Fig. 3 is a block diagram of the sending 
terminal. Filtering removes program 
frequencies around 15.625kHz in 
preparation for the addition of the low-level 
line-frequency pilot tone. The audio is then 
pre-emphasised and the pilot tone added to 
it at the input to the compressor. 

The combined signal is applied to the 
ramp and counter analog-to-digital con¬ 
verter, where it is sampled at twice line 
frequency and coded into a ten-digit binary 
code. A pair of coded samples are stored in 
a shift register in a way that interleaves the 
digits of the two groups and complements 
the pulses in one of the ten-bit groups. At the 
right moment the coded audio is 
multiplexed into the video signal in a two- 
input gate. The complete sound-in-syncs 
signal, an example of which is shown at Fig. 
2 , is then passed along the vision link. 

In the receiving terminal (see Fig. 4), the 
coded sound pulses are separated from the 
video and passed to a digital-to-analog 
converter to recover the audio signal with 
its pilot tone. Next, filtering separates the 
pilot-tone and the audio signal, the pilot tone 
being applied to an expander control unit 
and used to derive an expander control 
voltage. 


This control voltage adjusts the gain of 
the expander amplifier such that the audio 
signal is returned to its full dynamic range. 
At the same time, the video signal is given 
regenerated pulses by a sync-pulse 
generator so that it leaves the receiving 
terminal with its conventional waveform. 

Sound-quality is maintained even when 
quite serious distortion degrades the vision 
signal, a characteristic of the digital coding 
process. For example, the sound channel 
remains unaffected even though the peak 
signal to RMS noise ratio in the vision 
circuit has fallen to 29dB. Again, high 
frequency loss can reduce the level of the 
pulses by 8dB before any distortion of the 
sound appears. However, a loss of this 
extent would be much worse than is per¬ 
missible for carrying a colour vision signal. 

A mark of the system’s success is that 
the BBC has recently been awarded its 
second Queen’s Award to Industry for the 
original design of sound-in-syncs. Op¬ 
erational staff have also shown a marked 
preference for the system, with its high 
reliability and excellent audio quality, as 
compared to conventional separate 
distribution of the sound and vision signals. 
But perhaps its highest award is the fact 
sound-in-syncs pulses are travelling 
thousands of miles each day throughout the 
Eurovision network and, with interest in the 
system being shown in North America, this 
distance may soon be multiplied. ® 
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Could subliminal signals 
identify radio stations? 


To the enthusiastic shortwave listener, nothing is probably more annoying 
than having to listen to an overseas station for an extended period of time in 
order to identify the station. This problem is compounded by the fact that 
many of these stations broadcast in foreign languages, and under these 
conditions, identification may be almost impossible. This article proposes the 
introduction of a "subliminal station identification" system as a means of 
overcoming this problem. 

by WILLIAM A. GOLD B. Sc. (Engineering), MIE 


In shortwave broadcast reception, a 
significant proportion of listeners are ex¬ 
tremely interested in identifying the 
stations to which they are tuned. However, 
the multiplicity of languages in which 
overseas shortwave programs are 
broadcast from any one country often 
results in shortwave listeners (or DX’ers) 
having to spend agonising hours listening to 
programs of speech and music in which 
they are not particularly interested, in 
order to catch some passing reference to the 
identity of the station to which they are 
tuned. 

It would therefore seem desirable to have 
some form of coding method that would 


enable shortwave listeners to quickly 
determine the identity of the station being 
received. To meet this requirement, it is 
suggested that a “subliminal station iden¬ 
tification” (SSI) device could be evolved for 
use by shortwave broadcasting stations. 
Such a device would employ suitable station 
encoding circuitry at the transmitter with 
suitable decoding circuitry at the receiver, 
as shown in diagrammatic form in Figs. 1 & 
2 . 

Essentially, the ideas presented in Figs. 1 
& 2 involve modifying transmission 
equipment to allow coded pulses to be 
broadcast together with the normal audio 
modulated signal. These pulses would be of 


sufficiently low amplitude and short 
duration so as not to cause interference to 
the normal program. The pulses would be 
recovered using suitably modified receivers 
with complementary decoding equipment to 
reveal a unique identification number, say 
between 1 and 1,000, assigned to each of the 
major shortwave transmitting stations in 
the world. 

As well as causing no interference to 
program material, the encoded pulses must 
not cause excessive voltages and power 
surges in the transmitter. It is possible that 
these two basic requirements of a practical 
SSI system may be met by limiting the 
amplitude of the SSI pulses at the tran¬ 
smitter to a figure not exceeding say 10 or 
15pc full modulation, and by keeping the 
pulse width short with respect to the period 
of highest frequency audio signals handled 
(normally 15kHz). A suggested pulse width 
of 2ms at a repetition frequency of one pulse 
per second, crystal controlled at the 
transmitter, should come close to meeting 
these requirements. However, the pulse 
width and amplitude values would need 
optimising to suit a given transmitter in¬ 
stallation. 

Given a pulse repetition rate of one per 
second, and assuming 1,000 major short¬ 
wave stations are given an identification 
number, then a suitable encoding method 
would be to have three series of pulse trains, 
each containing up to 10 pulses. The first 
series of ten pulses would be used to give the 
number of hundreds, the second series to 
give the number of tens, and the third series 
to give the number of units. A timing pulse 
would be included to initiate the count. The 
encoded station number is thus made up of a 
series of “intact” or transmitted pulses in 
conjunction with a series of “missing” 
pulses unique to each station. 

The implications of SSI could be im¬ 
portant if perfected, not only for shortwave 
transmission identification, but also for 
related applications on the broadcast band. 
Suitably modified and incorporated as an 
auxiliary service with a broadcast band 
transmission, a system of this type could 
provide an endless stream of information on 
such things as news, police messages, 
traffic conditions, weather, and civil 
defence information without interfering 
with the normal station program. This 
information would be displayed on digital 
display panels, and would be constantly 
receivable within the transmitter service 
area. 

Given sufficient technical effort and 
enthusiasm, I believe there is no reason 
whatsoever why SSI in both its meanings 
(Subliminal Station Identification on short¬ 
wave and Subliminal Station Information on 
the broadcast band) could not be made to 
work and to be economically and socially 
worthwhile. 
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Build this LSI 
digital alarm clock 


Here is your chance to build a state-of-the-art digital alarm clock, with full 24 
hour indication, an integral snooze facility, a sleep facility for turning off a radio 
or similar device, and an automatic variable intensity display. 

by DAVID EDWARDS 


Since the last digital clock was presented 
in September of last year, another clock 
chip has become available in Australia. 
This is the National Semiconductor MM5316 
Clock Chip, which is quite different in 
operation and offers quite a few advantages 
when compared to the MM5314N as used in 
the earlier clock. 

Perhaps the most important of these is 
the provision of an alarm facility. Other 
facilities include an AM/PM indication in 
the 12 hour mode, a presettable 59 minute 
sleep timer, a 9 minute snooze cancellation 
for the alarm, and a display intensity 
control. A power failure indication is in¬ 
cluded, and illegal time displays at turn on 
are eliminated. 

As with the previous clock, it uses the 
50Hz mains both as a power source and to 
supply timing pulses. It uses the same four 
digit display, giving a 12 hour readout with 
AM and PM indication. However in this 
case switching is incorporated to change the 


display from hours and minutes to minutes 
and seconds, giving six figure accuracy 
without the expense of additional displays. 

As only four digits are displayed at any 
one time, only 27 output connections are 
required, allowing 13 control pins if a 40 pin 
IC package is used. This means that there is 
no need to use a multiplexed display as in 
the previous design. This allows for a much 
brighter display, and eliminates possible 
troubles due to erroneous triggering of the 
counters. 

The MM5316 digital alarm clock device is 
a monolithic MOS integrated circuit 
utilizing p-channel low-threshold, enhan¬ 
cement mode and ion-implanted depletion 
mode devices, packaged in a 40 lead dual-in¬ 
line package. (That mouthful is straight 
from the manufacturers specifications!) 
Operation of the clock is best explained in 
conjunction with Fig. 1, the block diagram 
of the MM5316. 

The 50/60 Hz input signal is first squared 


up in the shaping circuit, and then enters 
the programmable divider. This either 
divides by 50 or 60 depending on the control 
signal applied to the 50/ 60 Hz select input. 
From the programmable divider, 1 second 
pulses enter the time seconds counter. 
From this, 1 minute pulses enter the time 
minutes counter, which supplies 1 hour 
pulses to the hours counter. 

The outputs from the hours, minutes and 
seconds counters are coded into seven 
segment format in the code converters, and 
passed via the output drivers to the output 
pins. 

The time minutes and hours counters are 
compared with the alarm minutes and 
hours counters in the alarm comparator, 
and the output passed to the alarm and 
sleep circuits. The output of the time 
seconds counter enters the sleep down 
counter, whose output is also passed to the 
alarm and sleep circuits. 

The alarm and sleep circuits control the 
operation of the output relays. Relays are 
used to perform the output functions as they 
give a large power amplification without 
generating any potentially dangerous 
switching spikes. 

The new alarm clock uses the same 
display chip as the previous clock, the 
Sperry SP-151. This is a 3M> digit neon gas 
discharge device using seven segments to 
form any desired number from 0 to 9. The 
characters generated are 0.5in high, and 
can easily be seen in normal ambient 
lighting. 

Also included on the chip are separate AM 
and PM indications, which enhance the 
display above the previous 12 hour only 
diplay. Note that this display can not be 
used to give full 24 hour designations, as it is 
impossible to form the number “2” with the 
left hand digit. This is limited to either a 
blank or a “1”. 

As may be seen from the main circuit, the 
clock is powered from a small transformer 
which is mounted on the printed circuit 
board (PCB). There are two secondary 
windings, rated at 12V and 120V. Each 
winding supplies two half-wave rectifiers, 
giving nominal output voltages of plus 17V, 
minus 17V, plus 170V and minus 170V. These 
supplies are all referenced to a common 
earth, Gnd. 

The plus 17V supply, Vss, is the main 
power supply of the clock chip. It also 
supplies the input wave-shaping circuits 
and the intensity control circuits. The minus 
17V supply, -Vss, is used to power the relays 
and the relay driving circuits. 

The high tension supplies are used to 
drive the display. The plus 170V rail sup¬ 
plies the anodes of the display, while the 
minus 170V rail is used for the keep alive 
cathode. 

The MM5316has 11 control inputs to select 
the various operating modes and display 
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FIG. 1: block diagram of the MM5316 digital dock /C. 
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Above: the completed prototype housed in a simple aluminium case. 


forms. Pin number 38 is the 12/24 hour 
select input. If this pin is left unconnected, 
an internal pulldown resistor takes charge, 
and the outputs for the most significant 
display digit (10’s of hours) are programm¬ 
ed to provide a 12 hour display format. Con¬ 
versely if the internal resistor is “over¬ 
ruled” by connecting pin 38 to Vss, a 24 hour 
display is provided. 

In the version of the clock presented here, 
this pin is not connected to Vss, giving a 12 
hour display. The outputs of the 10’s of hours 
digit are connected to activate both the “1” 
for hours 10,11 and 12, and also the AM and 
PM indications. 

Pins 36 and 35 are the 50/ 60Hz select and 
the 50/60Hz input connections respectively. 
If pin 36 is left unconnected, the program¬ 
mable divider is set to divide by 60, giving a 
lpps rate at the output when a 60Hz signal is 
connected to pin 35. When pin 36 is con¬ 
nected to Vss, the programmable divider is 
set to divide by 50, so that a lpps rate is still 
obtained at the output when a 50Hz signal is 
connected to pin 35. As the mains frequency 
in Australia is 50Hz, we have connected pin 
36 to Vss. 

The 50Hz signal for pin 35 is obtained from 
the 12V secondary of the power trans¬ 
former. The signal is squared up by T25 in 
conjunction with R33 and C5, which form a 
simple RC filter. The output signal is ob¬ 
tained from the collector of T25, via the 
collector load resistor R34. Capacitor C6 
feeds the positive going pulses from the 
collector of T25 into pin 35 of the IC, and also 
to the base of T24. 

The collector load of T24 is formed by C7 
and a combination of fixed and variable 
resistors, R35, VR1, VR2 and LDR. This 
forms a phase sensitive network, so that the 
mark/space ratio of the collector waveform 
varies with the effective collector 
resistance. This signal is fed into the 
blanking input, pin 37, and varies the in¬ 
tensity of the display. When pin 37 is con¬ 
nected to Gnd, the display is inhibited, while 
a connection to Vss enables the display. 

Thus by varying the mark/space ratio of 
a signal swinging between Vss and Gnd, we 
can easily vary the intensity of the display. 
The advantage of this method is that we are 
using a resistance change to control the 
display, and using only relatively small 
currents. This allows an LDR to be used to 
give automatic control of the display in¬ 
tensity, according to ambient light level. 

There are actually four different ways in 
which the display brightness may be set, if 


desired. To achieve fixed absolute 
maximum brightness, a wire link is fitted in 
place of VRl. In this case neither VR1, VR2 
or the LDR are required. If you do not need 
absolute maximum brightness, use a 100k 
resistor instead of the wire link. 

If variable brightness is required, fit a 
100 k and a 1M preset potentiometer 
respectively, in the positions shown as VRl 
and VR2. The LDR is not required in this 
case. These two controls, one coarse and 
one fine, allow a wide range of brightness 
levels. 

The final option is to have automatic 
brightness control, as shown. This is 
achieved by fitting a 100k potentiometer to 
VRl, and an LDR such as the ORP12 in the 
designated position. VRl is adjusted in 
darkened conditions to give a display which 
does not glare. As the ambient light in¬ 
creases, the LDR automatically increases 
the intensity of the display, ensuring that it 
can be easily seen in bright sunlight. 

The next three control inputs to be con¬ 
sidered are the display mode select inputs, 
pins 30, 31 and 32. If all of these inputs are 
left unconnected, the display drivers 
present the time-of-day information to the 
appropriate display digits. When pin 32, the 
seconds display input, is connected to Vss, 


digit 1 (the left hand one) is blanked, digit 2 
displays the minutes, digit 3 displays the 
10’s of seconds and digit 4 displays the 
seconds. 

When pin 31 is connected to Vss, the alarm 
setting is displayed, with the same format 
as the normal time display. When pin 30 is 
connected to Vss, the sleep down counter 
setting is displayed. Digits 1 and 2 are 
blanked, digit 3 shows the 10’s of minutes 
and digit 4 shows the minutes. In both the 
sleep display mode and the seconds display 
mode, the AM and PM indications are 
blanked. 

These three pins are all equipped with 
internal pull-down resistors, so that they 
can be connected to Vss with simple single 
pole single throw switches. If more than one 
pin is connected to Vss at the same time, the 
display priorities are in the order of sleep 
(overrides all others), alarm, seconds and 
time (no other mode selected). 

Pins 24 and 26 are the snooze input and 
alarm off inputs respectively. In normal 
operation, both of these pins are left un¬ 
connected. When the time counter reaches 
the same count as the alarm counter, the 
alarm comparator sets the alarm latch, 
which operates the alarm relay, sounding 
the alarm. This occurs once every 24 hours. 

Once the alarm sounds, it will continue to 
sound for 1 hour, unless the alarm latch is 
reset. At the end of 1 hour, the alarm latch is 
reset automatically, ready for the next 
sounding, 23 hours later. When the alarm 
sounds, and if the snooze input is momen¬ 
tarily connected to Vss, the alarm latch is 
inhibited for about 9 minutes, turning off the 
alarm. At the end of this period, the alarm is 
sounded once more. This process can be, 
continued for an hour, after which the 
alarm latch is reset till activated again by 
the alarm comparator. 

If instead the alarm off input is 
momentarily connected to Vss, the alarm 
latch is reset straight away, inhibiting the 
alarm for the next 24 hours. If the alarm off 
input is connected permanently to Vss, the 
alarm is disabled permanently, so that it 
will not sound, even though the time and 
alarm counters may become coincident. To 
activate the alarm again, it is only 
necessary to disconnect pin 26 from Vss. 

The remaining two controls, pins 33 and 
34, are the slow and fast time set inputs 


Rear view of the unit 
showing the five 
position function 
switch and the 
"sleep " mains 
output socket. 



ELECTRONICS Australia, December, 1974 


41 







respectively. They are activated by con¬ 
nection to Vss, and their functions change 
depending on the display mode selected. 

In the time display mode, the minutes 
normally advance at a l/60Hz rate. When 
the slow set is activated the minutes ad¬ 
vance at a 2Hz rate. When the fast set is 
activated, the minutes advance at a 60Hz 
rate. This allows the correct time to be set 
rapidly and easily on the clock. If both slow 
and fast set inputs are activated at the same 
time, the minutes advance at a 60Hz rate. 

In the seconds display mode, application 
of the slow set input inhibits the entire time 
counter, holding the time constant. When 
the fast set input is applied, the seconds and 
10 ’s of seconds digits reset to zero without a 
carry to the minutes digit. This means that 
if the display time is say 3 minutes 41 
seconds, when the fast set input is applied, 
the display will change to 3 minutes 00 
seconds for as long as the input is applied. 


If both a slow and a fast set input are 
applied at the same time, the time counter 
will reset to 12:00:00 AM (12 hour format) or 
00:00:00 ( 24 hour format). 

In the alarm display mode, the slow set 
input advances the alarm minutes at a 2Hz 
rate, and the fast set input advances the 
alarm minutes at a 60Hz rate. In the 12 hour 
format, application of both controls 
simultaneously sets the alarm counter to 
12:00 AM, and in the 24 hour format, sets the 
alarm counter to 00:00. 

In the sleep display mode, a slow set input 
subtracts the sleep counter at a 2Hz rate, 
while a fast set input subtracts the count at 
a 60Hz rate. If both inputs are applied, the 
count subtracts at a 60Hz rate. During this 
process, the sleep counter will recycle, 
going from 02-01-00-59-58 etc. During normal 
operation of the clock, and while the time is 
being set, the sleep counter will not recycle 
on reaching 00. 


The major components used in the clock 
are being made available as a special kit 
offer by NS Electronics Ltd. They will be 
available from the distributors of NS 
Electronics components, which are shown 
on a list published elsewhere in this issue. 
The kits will not be available from NS 
Electronics Ltd. 

The kit comprises the following parts: one 
MOS/LSI Alarm Clock Chip, National 
MM5316; one Sperry SP-151 display 
Module; one NS Circuit Board 00053-01; one 
NS Circuit Board 00054-01; connectors for 
the display and clock chips; a transistor kit; 
and an application note. The special offer 
price of the kit is $36.95 plus tax. The NS 
Electronics distributors will also be able to 
supply the printed circuit board mounting 
transformer, the display bezel and other 
specialized components. 

Other kitset suppliers should also be able 
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This interior view of the completed unit clearly shows the disposition of all the major components. 


to supply parts for the kit, shortly after this 
issue goes on sale. 

The instructions supplied with the NS kit 
give one possible way in which to connect 
the control inputs of the chip. We have 
modified this method slightly, giving what 
we believe is a more usable clock, par¬ 
ticularly with regard to the alarm controls. 

As can be seen in the photographs, our 
clock has two miniature toggle switches on 
the front panel, and a five position rotary 
switch on the rear. The rotary switch is used 
to control the display mode, and the toggle 
switches to control the alarm and time 
setting functions. 

The right hand toggle switch is a three 
position single pole type, which is spring 
loaded to return to the centre position. This 
is used to advance the display, and to set the 
alarm counter and the sleep time counter. 
In normal use, this switch is disabled, so 
that it is impossible to accidentally alter the 
time setting. 

The left hand toggle switch is also a 
spring loaded three position single pole 
type, but is only spring loaded on one side. 
The spring loaded side is used to activate 
the snooze facility when the alarm sounds, 
while the other position is used to turn the 
alarm off permanently. 

The rotary switch is a five position double 
pole type. One pole is used to control the 
display mode, and the other controls the 
fast/slow time advance toggle switch. We 
used the recommended relays for the alarm 
and sleep controls, and mounted them in the 
correct positions on the main PCB. 

For the alarm indication, we used a 
/“MINI SONALERT”, type SC 6 . This is a 
small audible signal transducer which uses 
an electronic oscillator and a piezoelectric 
crystal to generate a 3500Hz tone. There are 
no moving parts in the conventional sense, 
as only the crystal moves. We chose this 
type of sound source because of its low 


current drain and ease of application. We 
used a 6V model, and used the -Vss rail to 
supply it, via a suitable dropping resistor. 

We used a chassis mounting 240V mains 
socket on the rear of the case as the sleep 
output. Only light duty appliances such as 
radios or bedside lights should be used with 
this socket, as the rating of the relay may be 
exceeded. 

The clock is mounted in a small 
aluminium case, 124 x 68 x 190mm. The 
majority of the components are mounted on 
the main PCB. This board is coded on the 
component side, making the task of fitting 
components much easier. The display chip 
is mounted on a separate board. The only 
components not mounted on the two PCB’s 
are the alarm unit and its associated 
resistor, and the LDR. 

Construction of the clock should be a 
relatively simple task, as both the PCBs are 
fully coded and pre-tinned. The first job to 
be completed is the metalwork of the case. 
We used the specially designed case made 
by Printed Circuit Graphics. Metalwork 
diagrams will be available showing the 
shape of the case and all the modifications 
required. 

Commence by making the bracket used to 
support the display PCB and the Sonalert. 
This is made from 20 gauge aluminium. A 
small bracket is also required to hold the 
other side of the board. Two clearance holes 
are drilled in the bracket for the terminals 
of the Sonalert, the four smaller ones for the 
mounting lugs. The Sonalert is held onto the 
bracket by bending over the mounting lugs. 
Note that suitable holes will have to be 
drilled in the PCBs to suit the brackets. 

The positions of all holes needed on the 
display board are shown in Fig. 2 . Choose 
the hole sizes to suit the machine screw size 
used. Ensure that the tinned copper pattern 
near the clearance holes for the switch on 


the right hand side of the diagram does not 
short the switch contacts. If necessary, it 
can be scraped off with a sharp tool, as it is 
not used. 

The required holes on the clock chip board 
should present no problems. With the ex¬ 
ception of one of the bracket holes, they are 
all predrilled. The board has four corner 
holes which may need to be enlarged. We 
used the two at the front of the board to hold 
the brackets in place. The four corner holes 
are also used to hold the insulated spacers 
supporting the board. 

The clock chip PCB, with the display PCB 
attached, is held in the chassis by short 
screws in the insulated spacers. These 
screws are also used to attach the rubber 
feet. Mount the board on 5mm insulated 
spacers, as far back in the chassis as 
possible. 

The remaining hardware can now be 
fitted to the chassis. The chassis mounting 
mains socket is screwed to the rear of the 
case using suitable machine screws and 
nuts. A grommetted hole must be provided 
behind the socket to allow the connecting 
wires to pass through the rear of the 
chassis. 

The mains cord enters through another 
grommetted hole, and is clamped to the 
rear of the case. Do not vary the position of 
the entry hole or the clamp, otherwise the 
PCB mounted transformer will not fit in its 
correct position. The rotary switch can then 
be fitted in the appropriate position. 

The front panel can now be prepared. We 
polished the aluminium with steel wool, and 
then used stick-on lettering to mark the 
functions of the switches. A coat of clear 
lacquer gave a protective finish to the 
lettering. 

The chassis lid is made from a single 
piece of aluminium, folded into a “U” 
shape. A pattern of small holes is drilled in 
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3,500 VOLT ISOLATION 

100% CURRENT TRANSFER 
OPTO COUPLER 


HOW GENERAL ELECTRIC DOES IT 


General Electric's unique glass isolation produ¬ 
ces precise alignment and controlled spacing 
between the LED and the silicon detector thus 
optimizing photon coupling.. minimizing the 
effect of the inverse relationship of isolation 
voltage and current transfer ratio.. .and yield¬ 
ing optoelectronic couplers with BOTH high 
isolation voltage and high current transfer 
ratios. 


3 new models 4N35, 36, 37 are characterized 
for high isolation voltage and high current 
transfer ratios. 4N35 offers 3,500 volts (peak) 
and 100% transfer ratio. 


AUSTRALIAN GENERAL ELECTRIC LTD. 

86-90 BAY STREET, ULTIMO. PHONE 212-3711 



Watkln Wynne Pty. Ltd., 32 Falcon St.. Crows Nest. Tel: 43-2107 
GEC-Elliott Automation Pty. Ltd., Adel: 71-7971, Melb: 387-2811, 
Syd: 439-1922, Bris: 52-3801/2 
H. Rowe ft Co. Pty. Ltd.. Perth -28-5444. 

Instant Component Service., Adel: 267-2393, Melb: 95-9566, 

Syd: 597-1444. 

The National Electrical & Engineering Co. Ltd., Wellington 553-709, 
Auckland 599-089. 
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COMPLETE PARTS LIST FOR CLOCK 


DIGITAL CLOCK 


one side, to allow the alarm to be heard. We 
made a small label from Scotchcal to in¬ 
dicate the functions of the rotary switch, 
and attached it on the top rear of the lid. 
Dyeline prints of this will be available. 

Once all the mounting arrangements for 
the various components have been checked, 
the PCBs can be wired up. As the con¬ 
ductors and the spacing between them are 
both quite small, it is necessary to use 
extreme care in this job. Use as small a 
soldering iron as possible, and apply a 
minimum of solder. 

Commence with the main PCB. The 
positions of all components are marked. Fit 
the small components such as resistors and 
diodes first. Note that R30, the 1 watt 
resistor, must be mounted clear of the 
circuit board, as it will dissipate quite a lot 
of heat, and needs to have adequate 
clearance to allow air circulation for 
cooling. 

Once this has been done, the connector 
strips for the clock chip can be added. Snap 
off the top portion of each strip after 
soldering so that each connector is isolated 
from its neighbour, and push a thin pin into 
each connector to free them up slightly. 
Install circuit board pins into all the 
numbered and lettered holes on the board. 
Take extreme care not to make mistakes, 
as these pins are hard to remove once fitted, 
without damaging the circuit. 

The remaining components can now be 
fitted. Leave the large capacitors, the 
relays and the transformer until last, as 
these tend to hide some of the smaller 
components. Refer to the circuit diagram 
for details of the transistor locations. It will 
be necessary to carefully bend the centre 
lead of each transistor towards the flat on 
the body before inserting it in the board. 

Mount the two high voltage electrolytic 
capacitors, C3 and C4, as shown in the 
photograph, so that a space is cleared for 
the rotary switch. It may be necessary to 
extend the leads with short pieces of wire. 
Do not omit the insulating tubing from the 
leads, as the voltages on them are quite 
high. 

The transformer is attached to the board 
by bending over the lugs provided. They are 
bent towards one another, and one is 
soldered to the area provided. Ensure that 
the transformer is oriented correctly, so 
that the windings correspond to the con¬ 
nection points on the board. 

Mount the relays in the specified 
positions, and solder to the pads provided. 
No arrangements have been made for the 
wiring to the contacts of the relays, so that 
the appropriate connections must be made 
with insulated hook-up wire. This can be 
completed at a later stage. 

The connector pins supplied can now be 
soldered to the display board. When this has 
been completed, “open” each connector 
with a small pin or other suitable tool. Do 
not enlarge the connectors too much, or 
loose connections to the display will result. 
Ensure that the connector pins are straight. 

The LDR can now be attached to the PCB, 
using the two top holes made previously. 
Use a small piece of tinned copper wire to 
make a physical connection to the boarct 
and then complete by soldering. 

The next job is to complete the con¬ 
nections between the two PCBs. The 


1 dock kit from NS Electronics distri¬ 
butors, comprising: 

1 MOS/LSI alarm dock chip. National 
MM5316. 

1 Sperry SP-151 display module. 

1 NS circuit board 00053-01. 

1 NS circuit board 00054-01. 
Connectors for display module and dock 

chip. 

Transistor kit. 

Application note. 

Additional Parts Required: 

11 silicon diodes, EM404 or equivalent. 

2 470uF, 25VW electrolytic capacitors, 

PCB mounting types. 

2 8uF, 350VW electrolytic capacitors 
(see text). 

1 0.01 uF 63 V disc capacitor. 

1 0.0047uF 63 V disc capacitor. 

1 0.1 uF 63 V capacitor. 

25 68k 'A W resistors. 

2 3.3k 'A W resistors. 

2 4.7k 'AW resistors. 

1 39k 1W resistor. 

1 1M 'AW resistor. 

2 10k 'AW resistor. 

1 27k 'A W resistor. 

1 1.5k 'AW resistor. 

1 150k 'A W resistor. 

1 10M 'AW resistor. 

1 2.2k 'AW resistor. 

1 transformer. Ruler Products HM4570 
or similar. 

1 fuse, 100mA. 


numbered connections on each board are 
matched. Do not make a connection bet¬ 
ween pin 29 on the clock chip board and the 
display board. Great care will have to be 
used in this process, as the conductor 
spacing is not very large. 

Cut 28 50mm lengths of thin insulated 
hookup wire, and strip about 3mm of in¬ 
sulation from one end, and about 10mm of 
insulation from the other end of each wire. 
The connections to the display board are 
made in the manner shown in Fig. 4. This 
gives a firm anchorage to each wire, 
preventing them from pulling the con¬ 
ductors off the board. There is no space 
available to allow the wires to be soldered in 
the normal way, with the wire passing 


2 fuse dips McMurdo 1397-01-5 or 
similar. 

1 miniature rotary switch, two pole 5 
position. 

1 miniature toggle switch, CEtK 7105 or 
similar. 

1 miniature toggle switch, CEtK 7107 or 
similar. 

1 terminal block, miniature 240V. 

1 digibezel, part number 910-60. 

1 case. 

Additional Parts Required (optional): 

2 relays. Associated Controls E3201, 

740ohm 24V. 

2 preset potentiometers (see text). 

1 light dependent resistor ORP 12 or 
similar (see text). 

1 Mini Sona/ert SC6, 6 V 3500Hz. 

1 240V chassis mounting socket. 

Miscellaneous 

1 knob, 4 rubber feet, 4 spacers, 
aluminium brackets (see text), nuts, 
screws, washers, lock-washers, solder, 
hook-up wire, spaghetti tubing, mains 
cord and plug, 2 rubber grommets, cord 
damp, solder lugs. 

Note: resistor wattage ratings and 
capacitor voltage ratings are those used 
in our prototype. Components with 
higher ratings may generally be used 
provided they are physically compatible. 
Components with lower ratings may also 
be used in some cases, providing ratings 
are not exceeded. 


through from the component side of the 
board. Extreme care must be taken to 
ensure that no bridges are formed, on either 
side of the board. 

Once this has been completed and 
checked, the wires may be soldered to the 
pins on the clock chip board. To avoid 
mistakes, use multicoloured hook-up wire, 
and follow a repeating colour code, such as 
black-green-blue-red-black etc. 

The two boards can now be bolted 
together, using the brackets, and the con¬ 
nections to the LDR completed. It is con¬ 
nected in parallel with VR1, the 100k 
potentiometer. The Sonalert can also be 
wired into the circuit. The positive terminal 
is connected to the ground terminal near the 



FIG. 2: this diagram shows the positions of all holes needed on the display board. Choose 
the hole sizes to suit the machine screw size used. 
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PHILIPS 



How can you afford 
a really good speaker system 

that has minimal distortion? 



Easy...make it yourself! 


Building your own speaker system 
requires no more skill than the 
average handyman already 
possesses. The little bit of 'handy¬ 
man' skill and the Philips range of 
compatible speaker components 
could save you up to half the cost 
of a manufactured system. 


The Philips range of Hi Fi speaker 
components ranges from 1" dome 
tweeters through to 12" woofers, as 
well as fully assembled two and 
three way cross over networks. In 
fact,everything you need to build the 
system you’ve always dreamed of. 
We even have a book that helps you 
design systems and construct 
enclosures. So what more do you 
need except a pair of pliers and 
a screwdriver? 


For further information see 
your local Hi Fi dealer or 
contact ELCOMA. 

Electronic Components & Materials, 
Box 50, Post Office, Lane Cove, 

NSW 2066. 

Telephone 42 1261,42 0361. 
Branches in all States. 

ELCOMA 

153 60 
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DIGITAL CLOCK 
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B : 7mm DIA. 
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ALLBENDS -UP 
DIMENSIONS IN MILLIMETRES 


FIG. 3: two brackets are needed to mount the display board and the Sona/ert. Make them of 
20 gauge aluminium for ease of working. 


power transformer. The negative terminal 
is connected via a 470 ohm Vfewatt resistor 
to one side of the normally open terminals of 
RL1. The other contact is connected to the 
-Vss rail, which is the unmarked terminal 
near D6. 

The next stage in construction is to 
complete the 240V mains wiring. The earth 
wire is terminated at a solder lug positioned 
in the top right hand corner of the rear of the 
chassis. The active and neutral wires are 
terminated in the terminal strip. One wire 
from the active side of the strip is connected 
to the fuse, and the other to the normally 
open contacts of RL2. The other normally 
open contact is connected to the active of 
the mains socket on the rear of the case. The 
neutral from the transformer and the 
neutral from the mains socket are con¬ 
nected to the neutral side of the terminal 
strip. 

Do not forget to connect the earth lead 
from the socket to the same earth point as 
the mains cord. Do not make these leads too 
short, as it will be necessary to move the 
boards in and out of the chassis with the 
connections made. 

An earth connection also has to be made 
from to this point from the ground pin on the 
circuit board. 

Mount the two toggle switches on the front 
panel, but do not tighten their securing nuts. 
Screw the nut on the inside of the case right 
down onto the switch body, allowing the 
switch to be pushed forward. Carefully 
insert the display into its connectors, and 
push it completely home. The Digibezel can 
now be installed. The back clamping plate is 
installed with the large “knobs” putting 
pressure on the rear of the panel. The four 
push-on fasteners hold the bez^l in place. 

The combined circuit boards can now be 
inserted in the chassis. Insert the rear first, 
and then slowly lower the front into position. 
It should just clear the Digibezel and the 
two toggle switches. These may now be 
pushed back through the holes in the PCB, 
and their nuts tightened. 

The rotary switch can now be placed in 
position, and the remainder of the wiring 
completed. Details of the connections to 
make are shown in the circuit diagram. 
This should complete all the construction, 
apart from fitting the clock device itself. 
This has purposely been left till last, as it is 
susceptible to damage by static charges. 

Carefully remove the device from its 
protective packaging, trying not to touch 
the pins with your fingers. Pin 1 is marked 
on the top of the package by a small dot, at 
the end where the semicircular indent is. 
Push the IC firmly into the pins, making 
sure that no two pins are shorted, and that 
all are fitted correctly. 

We are now ready to check the operation 
of the clock. Before turning on, check that 
there are no short circuits or other wiring 
faults. Place the rotary switch in the TIME 
SET position, and the ALARM OFF toggle 
switch in the OFF position. Set the 100k 
preset pot in the fully clockwise position, 
i.e., with the wiper nearest to the IC. This 
will give a maximum intensity display. Now 
switch on. 

The display should immediately light up, 
and either the AM or the PM indication 
should be flashing at a 1Hz rate. This is 


normal. Operation of the Slow 
SLOW/HOLD toggle should cause the 
display to advance at a 1Hz rate, while at 
the same time the flashing indicator should 
stop and remain visible continuously. 
Operation of the FAST/RESET toggle 
should cause the display to advance at a 
60Hz rate. Cycle the display through a 
complete 24 hour period, and check that all 
segments of the display light up. 

If any segments fail to light, the cause is 
almost certain to be a loose connection at 
the rear of the display. This can be fixed by 
gently moving the display. Be warned, 
however, that high voltages exist on some of 
these pins, so do not poke indiscriminately 
with your fingers. 

Once satisfied that all segments of the 
display are correct, switch to the SECONDS 
DISPLAY position. The display should 
change from hours and minutes to minutes 
and seconds. Operation of the SLOW/HOLD 
toggle should hold the display fixed. 
Operation of the FAST/RESET toggle 
should reset the seconds to 00 without 
changing the minutes. This facility can be 
used to set the time to the nearest second. 

Now switch to the NORMAL position. The 
time in hours and minutes should be 
displayed, and the right hand toggle switch 
should be disabled, making it impossible to 
alter the display. 

Now switch to the ALARM SET position. 
Operate the FAST/RESET and 
SLOW/HOLD toggle switch to advance the 
alarm setting through a complete 24 hour 
period, and then set the alarm for some 
convenient time, such as 7.00AM. 

With the ALARM OFF/SNOOZE toggle 
switch set in the central position, move the 
switch to TIME SET and operate the time 
advance toggle so that the clock reads 
6.59AM. Then wait and see if the alarm goes 
off, which should occur in 1 minute or less. 

After the alarm sounds, operate the 
SNOOZE toggle switch. The alarm should 
cease, and sound again in approximately 
nine minutes time. When it does, operate 
the switch to ALARM OFF and then back to 
the central position. The alarm should 
cease, and not come on again for twenty- 
four hours. This can be checked by 



F/G. 4: connections to the display board 
should be made as detailed above. This 
gives a firm anchorage for each wire. 


manually advancing the time. When the 
alarm sounds again, keep advancing the 
time, and check to see that it ceases after 
one hour. 

Having satisfied yourself that the alarm 
is working correctly, we can now test the 
sleep facility. Switch to the SLEEP SET 
position, and observe the display, which 
should read 00. If it does not, use the 
FAST/SLOW toggle switch to obtain this 
reading. Plug a suitable indicator, such as a 
bedside lamp, into the socket on the rear. 
Operate the SLOW toggle, and the display 
should change to 59. At the same time, the 
light should come on. 

Operation of the FAST/SLOW toggle 
switch should make the reading on the 
display decrease. When it reaches 00, the 
light should go off. As a final check, set the 
sleep counter to 59, and switch to TIME 
SET. 59 minutes later, the light should go 
off. 

The final adjustment is to set the display 
intensity. Take the clock into a dark room 
(the darker the better), and adjust the 100k 
preset pot so that the display can just be 
seen easily, and does not glare. Then fit the 
cover, and your clock is complete. Under 
normal ambient light conditions, place your 
finger over the LDR, and check that the 
display intensity decreases. 

The final step is to place your clock in its 
final position, adjust to correct time, set the 
alarm, and relax. ® 
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Audio gate reduces 
noise problems 



Getting rid of unwanted noise in audio systems is a continuing problem. While 
there is no one answer, the combination of a number of approaches can often 
change an impossible situation into an acceptable one. A gating circuit, either 
alone or with other tricks, is a very useful device. 

by NEIL PACKER* 


The audio field is plagued with many 
problems ; not the least of which is noise. As 
domestic audio equipment has improved 
throughout the years, so has the awareness 
of the noise problem increased. The 
producers of tape and disc material have 
subsequently caught the challenge to 
reduce as far as possible the background 
noise of recorded music programs. Studios 
are equipped with many useful .devices to 
reduce noise in all stages of sound recor¬ 
ding. 

One such device is the noise gate, com¬ 
monly used during the mixdown process in 
multitrack recording. If, say, 16 tracks of 
material have been recorded, not all the 
tracks may be in use at once. For instance, 2 
or 3 tracks may be used to add the “fiddly 
bits” of percussion and “dropped-in” 
harmonies. If the mixdown engineer has 
twelve arms, he can usually accomplish the 
feat of fading each section in at the right 
time! 

You may ask, “Why can’t all the channels 
be left open to add their little bits when the 
time comes?” The noise output from one 
channel may be quite acceptable, or even 
the cumulative noise from 2 or 3 channels, 
but the noise output off tape from 16 
channels is quite unacceptable. 

The noise gate neatly overcomes the 
problem in the following manner. As the 
name suggests, when noise alone is present 
it is gated out. This is achieved by at¬ 
tenuating all signals under a predetermined 
threshold level. Before the signal surpasses 
the threshold level, a constant attenuation is 
applied; usually set by a front-panel con¬ 
trol. Once the signal surpasses the threshold 
level, the gate is switched out and the 
system returned to normal gain (Fig. 1). 

Well then — this is all very nice, but what 
is the relevance of noise gates to those of us 
not privileged to be born into a family with a 
16 track recorder! 

If noise gates are all they are cracked up 
to be, surely they can be used to overcome 
other audio problems. In fact, used 
correctly, they are most useful in many 
places. Perhaps the most useful is in the 
modern PA system. For many years PA 
systems have suffered under the brunt of 
user abuse. They are blamed for picking up 
all manner of noises on stage which were 
never meant to be heard; annoying foot¬ 
steps, rustling papers, background mur¬ 
murs, and so on. 

If the system has several microphones, it 
usually takes a very experienced operator 


*320 Maundrell Terrace, Apsley, Old, 4034. 


to find the culprit microphone and turn it 
down before the disturbance has come and 
gone. Here, a noise gate can be inserted, 
and its threshold level set to be significantly 
below normal operating levels. The result is 
dead quiet until the user steps up and starts 
his performance. 

Another specialised field is rock music 
PA systems. It has been my experience that 
rock vocalists invariably position the guitar 
amplifier speakers directly behind the PA 
microphones and then proceed to compete 
with the combined effect of all these am¬ 
plifiers, to make themselves heard on the 
PA system. Why can’t they move their 
amplifiers off the microphone axis? Ap¬ 
parently the psychology of a rock vocalist is 
such that he simply cannot “get it all 
together” unless the amplifier is right 
behind his ears. The problem can be 
overcome in some cases by inserting a 
noise gate, and setting the threshold level 
significantly higher than for normal PA 


work so as to gate out the background level 
of the guitar amplifier. This solution may 
well be simpler than convincing the vocalist 
of his obvious error! 

The above examples of noise gate uses 
are just the beginning. In fact, for audio 
devices of any kind, a noise gate is a handy 
piece of gear. It almost leads to the question 
— why hasn’t someone published a circuit 
before? Well, certainly not because it’s too 
complicated, as the published circuit shows. 
The idea, in fact, may be implemented quite 
simply. 

It is desirable to consider just what 
electronic specifications such a device 
should have. First, the all-important 
threshold level. For a specific application 
threshold level may be fixed but, if the unit 
is to serve many purposes, threshold should 
be variable. The threshold of the unit 
described here is continuously variable. 

The next most important considerations 
are attack and decay time; the time 
required to switch out the attenuation, and 
to restore attenuation, respectively. It may 
be found that, for minimum distortion, the 
attack time should be as short as possible, 
and the decay time relatively long. Decay 


TO SlaROTOR 



-TO SUPPLY + 


►TO Sib ROTOR 


The original was built on a piece of Veroboard measuring 2.7in by 3.4in and having 0.1 in 
spaced tracks. This diagram shows the layout from the component side. Readers with the 
necessary facilities could doubtless evolve and make their own printed board. 
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VIEWED FROM ABOVE 


The mam components are two uA741 /Cs. One (IC1) is a signal amplifier , the output of 
which is controlled by an attenuator formed by RV4 and the 2N4360 FET. The resistance of 
the FET is controlled by bias derived from !C2 and its associated network. 


time also must be capable of ac¬ 
commodating any quiet passages which 
may occur between program peaks. 

The noise gate described here has an 
attack time of less than lmS and a decay 
time of about 1 second. The decay time may 
be adjusted by varying a pot, as described 
later. 

Next to be considered is the amount of 
attenuation switched in while the gate is 
operative. As this depends on the ap¬ 
plication, it has been made variable via a 
front panel control. 

Some thought must be given also to the 
levels the unit must handle. The circuit 
shown here has unity gain in its normal 
state, although provision is made for a 
voltage gain adjustable up to 10. Input and 
output attenuators allow the respective 
levels to be trimmed. It is designed to 
handle signals at medium audio level, ie, 
around 0.5V. 

A description of the circuit is as follows. 
The first op-amp (ICl) is a simple inverting 
amplifier, the gain of which may be ad¬ 
justed by means of the 100K preset pot 
(RV1). The input signal is split to the second 
op-amp (IC2) whose gain is controllable via 
RV2, forming the threshold control. The 
output of this amp is fed via an emitter 
follower (BC177) and a rectifier network to 
a complementary pair of transistors for¬ 
ming a switching circuit which, due to the 
DC conditions, cannot latch on. When the 
signal exceeds the turn on point the .47uF 
capacitor (Cl) discharges and the BC177 


turns on, and the FET is gated off. The 
resistance of the FET increases from a few 
hundred ohms to several megohms, thus 
removing the attenuator formed by RV4, 
and the FET. If the signal level falls below 
threshold, the .47uF capacitor (Cl) is 
required to be charged via the BC177 


collector load. This charging time gives the 
decay time delay. Hence RV3 sets the delay, 
as it regulates the voltage of which the FET 
will again switch on. 

Fairly substantial power supply filtering 
is required to ensure switching transients 
are not coupled to the audio circuitry. 

Construction is as per the drawings. The 
case chosen was a simple metal and plastic 
one measuring 19.5cm x 11.2cm x 6cm. 
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HOLES A : 15mm DIA 
B 12 7mm DIA 
C 9.5mm DIA. 
D 6.3mm DIA. 
E 3 2mm DIA 


DIMENSIONS IN MILLIMETRES 


Drilling details and other dimensions for the front panel. Comparison with the label on the 
next page will help identify the various control positions. Some hole sizes may have to be 
varied to suit the components available. 
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TANDY 

■ ELECTRONICS 

THE WORLD WIDE SUPERMARKET OF SOUND 


RYDALMERE 280-316 Victoria Road 638 6953 

EPPING 16 Langston Place 86 1827 

PYMBLE 1112 Pacific Highway 449 5046 

SEVEN HILLS 10b Regional Centre 622 7507 

GOSFORD 42w Imperial Centre, Mann Street 24 3392 
MERRYLANDS 209 Merrylands Road 637 4448 


CAMPBELLTOWN 79 Dumaresq Street 25 3524 

HORNSBY 2b Burdett Street 47 1673 

MIRANDA Fountain Court Level, Miranda Fair 525 3350 
EMERTON Emerton Village, Jersey Road 625 5870 
MAROUBRA 181 Maroubra Road 34 5683 

MARRICKVILLE 111 Marrickvllle Road 56 8048 


STORES IN NEWCASTLE • WOLLONGONG • TAMWORTH • GOULBURN • CANBERRA • MELBOURNE 


SW ANTENNA KITS FOR 
LONG DISTANCE 
LISTENING 


Economy model 50' copper wire, 25' 
lead-in wire, also with insulators 
and simple instructions. m 

278-1373 ‘ 1.35 


Deluxe model 75' copper wire, 50' 

lead-in wire, plus insulators and 

easy instructions. 0 

278-758 9.25 




IF YOU KNOW TRUE COMMUNICATIONS VALUE... INSIST 
ON THE —r*!EAi-ist7dt DX-160 5 BAND RECEIVER 

The big, exciting professional...a real brute of a receiver with gutsy, no-nonsense circuitry, continuous 
coverage from 535 kHz to 30 MHz and electrical bandspread for 160-10 meters (Ham & CB) Controls for 
ANL, fast-slow AVC, receive-standby, AF & RF gain, antennatrim, main and bandspread tuning. It has OTL 
audio, cascade RF stage, zener stabilization to cut drift, headphone jack, logging scale, noise limiting in IF 
and audio stages. Operates on 8 ‘ D’ cells, 12-VDC negative ground or AC. 6V2" x 14V4" x 9V4" with a massive 
extruded aluminium front panel. Outboard speaker included. This receiver, with the trusted Realistic 
brand name has been acclaimed world wide by shortwave listeners and amateur radio operators. 

Now With D.F. Band 20-152 _ 


HEAR MORE WITH 

ListrdL 

PORTABLE ASTRONAUT 4 

59.95 

The low-priced 4-band portable that 
tells you what in the world is going 

on! FET-IC circuitry gets global broad¬ 
casts plus AM/FM. Fine tuning on SW, 
tone control, 3V2" speaker, telescopic 
SW/FM antenna, built-in. AM antenna, 
jack for external antenna. With ear¬ 
phone, AC cord. 

12-774 


• 4-12 and 12-22 MHz SW 

• FM and AM • Battery/AC 


179.95 
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Above: Suggested design for the front panel, shown full size. Constructors may prepare 
their own, using Letraset, but we regret we cannot supply any additional artwork. Below: 
Graph showing typical input/output relationship of the Noise Gate. 


Dimensions for drilling the aluminium 
panel are given in Fig. 2. The major control 
components are mounted on the rear of the 
aluminium front panel, and the power 
transformer, supply components and 
component board within the plastic case 
body. The component layout may be ac¬ 
cording to the veroboard pattern given 
(Fig. 3), or on a printed circuit. The 
prototype used stereo jacks to ac¬ 
commodate ring, tip, and sleeve plugs, and 
a DIN connector for in and out functions on 
the one socket. The label on the prototype 
was printed onto SCOTCHCAL plastic and 



PARTS LIST 

1 PF2851 transformer 
1 Veroboard 2.7in x 3.4in x 0.1 in 
1 DPDT miniature toggle switch 
1 SPDT miniature toggle switch 
1 Indicator bezel 
1 Case (see text) 

1 DIN connector 

2 Jacks 

Knobs, wire, power cord etc. 
RESISTORS 

All !4w, 5% unless specified 
1 120 ohm y 2 W 
1 150 ohm 

1 Ik y 2 w 

1 2.2k 
1 4.7k 

3 10k 

4 150k 

1 100k trimpot 
1 10k trimpot 
1 5k "A" taper pot 
1 47k "C" taper pot 
1 100k "A” taper pot 


CAPACITORS 

1 .01 uF 50V Hi-K ceramic (redcap) 

2 0.47uF 50V polyester 
2 luF 25V electrolytic 
2 IOuF 25V electrolytic 
2 22uF 63V electrolytic 

2 IOOOuF 25V electrolytic 

SEMICONDUCTORS 
2 uA 741 ICs 

1 BC107 transistor 

2 BD177 transistors 

1 2N4360 p-channel FET (or similar) 

3 1N914 diodes 

2 EM401 diodes 

Note: resistor wattage ratings and 
capacitor voltage ratings are those used 
in the prototype. Components with 
higher ratings may generally be used 
provided they are physically compatible. 
Components with lower ratings may also 
be used in some cases, providing ratings 
are not exceeded. 


the artwork is given. 

Setting up and use of the unit is fairly 
simple. RV1 should be set to the required 
gain through the unit and RV3 to about mid 
position for a normal decay time. RV5 and 
RV6 may then be set to accommodate the 
peripheral equipment. The setting of RV2 
and RV4 depend on the application. The 
following procedure may be used. Deter¬ 
mine the normal operating level of the 
system with the noise gate cancelled. Apply 
signal at about half the normal level. Set 
RV4 to maximum, switch in the noise gate 
and advance the threshold (RV2) until the 
level reappears. Back off the level until the 
noise gate triggers and advance the level 
again to just under the switch off point. 
Reduce RV4 to the required attenuation 
point. An audio oscillator is not mandatory 
but simplifies the procedure somewhat. 

Having produced the basic unit, which 
works quite well, a number of possible 
improvements suggest themselves, but 
which the author has not had time to in¬ 
vestigate. 

These are: 

(a) A better regulated and smoothed 
supply, probably using an IC regulator, eg, 
from the uA7800 series. 

(b) A single uA739 in place of the two 
uA741s, to give better noise figures. 

(c) A calibrated switched attenuator in 
place of the attenuation pot. 

(d) A LED indicator to show when the 
gate is operative. 

The uses of the noise gate are many and 
varied, and limited only by the user’s 
ingenuity. ® 


HERE IS THE BOOK 
YOU'VE BEEN WAITING FOR! 

Projects Et Circuits — 35 of the top projects 
featured in Electronics Australia, condensed into 
one handy volume. Available from our offices, 
price $2.00, or $2.60 posted within Australia. 

AVAILABLE NOW. 
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The Winning Entries: 

PRACTICAL PROJECT COMPETITION 

Sponsored by Kitsets Aust Pty Ltd and Electronics Australia 


In our May 1974 issue we announced details of a practical project competition to be 
conducted in conjunction with Kit-Sets Australia Pty Ltd. Closing date was September 2 
and, since then, we have been hard at work evaluating the many excellent entries which 
came to hand -entries which will be featured for your continuing interest in forthcoming 
issues of Electronics Australia". But, right now, it is our pleasure to announce the 
prizewinners. Here they are: 


FIRST 

Complete build-it-yourself kit for the E.A. 
Playmaster 140 quadraphonic amplifier, 
with 4 Plessey loudspeaker systems and a 
record playing deck with stand, cover and 
magnetic cartridge. 

Mr. I. Robertson, 

20 Harper St, 

HELENSBURGH, NSW 2508. 

PROJECT: An unusual test probe for logic 
Circuits capable of depicting directly five 
states: logic high or 1, logic low or 0, short 
to positive, short to negative, and open 
circuit. 


SECOND 

Complete build-it-yourself kit for the 
Electronics Australia Playmaster 140 
quadraphonic amplifier, as described in the 
issues December 1973 to March 1974. 


Mr. J. Pittar, 

19 Edmondson St, 

CAMPBELL, CANBERRA 2601. 

PROJECT: The "Dauble" — a musical 
device with pre-settable tones that could be 
used as a non-alarming alarm, or a door 
''bell". It offers unlimited scope for ex¬ 
perimenting. 


THIRD 

Complete build-it-yourself kit for the 
Electronics Australia Playmaster 136 2- 
channel amplifier or its more recent 
counterpart, the 143 described in Sep¬ 
tember and October 1974. 


Mr. R. M. Torkington, 

103 Sutling St, 

CHAPEL HILL, Old 4069. 

PROJECT: A very simple and inexpensive 
audio glide tone generator which 
automatically and repetitively scans the 
audio band. Handy for assessing per¬ 
formance of domestic hifi systems. 


HOW THE COMPETITION 
WAS JUDGED 

On receipt, entries were checked to make 
sure that they had been posted on or before 
the closing date. They were then placed in a 
folder to await examination and judging. 
With all the entries in hand, an editorial 
executive conference agreed on a basis on 
which submissions would be judged: in¬ 
terest, originality, design merit, presen¬ 
tation, cost factor, etc. Each factor was 
given an appropriate weighting. 

All entries were then read by the Editor-in- 
Chief, Neville Williams, who marked a score 
sheet in terms of these individual qualities 
from poor through to excellent. 

The entries were read and scored a second 
time by the Assistant Editor, Philip Watson, 
independently and without consultation. 
This done, the score sheets were totalled, 
compared to resolve any glaringly different 
reactions, then averaged to determine an 
initial order of merit for all entries. 

The top ten were then passed over to a 
panel headed by Editor Jim Rowe for further 
reading and close examination, and this 
yielded the three provisional place getters. 
As a final step, the three entries were 
prepared for publication — aimed at un¬ 
covering inherent weaknesses and in¬ 
dicating, in the most practical way, how 


much extra work our staff had to contribute 
to their final presentation. 

It was only after taking this final step that 
we fixed the order of the winning entries, as 
above. 

THE ENTRIES, AS 
PUBLISHED 

All entries were judged strictly on their merit 
in the form submitted, and to the conditions 
set out in our May issue. 

They will not necessarily be published in this 
form. 

Where appropriate, our technical staff will 
consult with the contributor, re-draw 
diagrams, and modify text to present the 
idea to best advantage. 

What you will read, therefore, is not the 
entry as submitted, but as prepared for 
publication. 


TECHNICALLY SPEAKING 

The projects which have come out of the 
competition have been developed by in¬ 
dividual readers and, as such, should appeal 
to other enthusiasts — either in the original 
form or as a source of ideas. 

But remember: the units have not been 
through our laboratory and should not be 
regarded as regular "Electronics Australia" 
projects. We will therefore not be in a 
position to answer postal queries about their 
operation, or supply back-up information, 
diagrams, etc, beyond what is published. 
And while we may quote the contributor's 
name and address, to authenticate the 
article, the contributor is under no obligation 
to answer letters about his project. That is 
entirely a matter of his own inclination and 
convenience. 


EACH MONTH We P ,an t0 publish selected projects from the many 

entries received. We think you'll find them in-* 
teresting because they represent the separate and independent ideas of enthusiasts 
throughout Australia and New Zealand. To make sure that projects are presented to best 
advantage, contributors are invited to forward supplementary text, pictures or diagrams 
for possible inclusion in the original article. Remember that, while you may not have been 
among the prizewinners, “Electronics Australia" will pay normal space rates upon 
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ProfessionsI Trio Test Gear at 
Amateur Prices 


★ Plus 15% Sales Tax.Recommended Prices Only 

Available at leading electronics stores Sole Australian agent 


PARAMETERSm £££. 


Generator $66 

100 kHz to 30 MHz in 6 ranges 
± 1 % 

0.1 V r.m.s. 

HIGH/LOW (10:1) and variable control. 


400 Hz. 40% mod. degree 

Requires 1.5 V r.m.s. for 40% mod. degree 

100/117/230 V AC 50/60 Hz. 6 W. 

W 186 mm x H 131 mm x D 220 mm 
(W 190 mm x H 154 mm x D 245 mm 
Max. dimensions) 

2.5 kg 


VT108FET Volt-Ohm-Meter $75 * 


DC volt meter: 

Range: 

Input impedance: 
Accuracy: 

AC volt meter: 

Range (Sine wave voltage): 

(dB): 

(Any other voltage): 
Input impedance: 


Accuracy: 

Freq. response: 

Ohm meter 
Range: 
Accuracy: 


0.5 to 1,500 V in 8 ranges. 

11 MO on each range. 

±3% at full scale 

1.5 to 1.500 V r.m.s. full 
scale in 7 ranges 
— 15 to +66 dBm 
4.2 to 4,200 Vp-p 
full scale in 7 ranges 
1 MO 

80 pF at 500 to 1.500 V range 
145 pF at 1.5 to 150 V range 
using (PC-14) probe 
±5% at full scale 
15 Hz to 5 MHz t10% 

30 Hz to 2 MHz ±3% 

0.1 O to 1,000 MO in 7 ranges. 

±5% of setting range at scale 0.3 to 3 
±10% of setting range at scale 0.1 to 10 


Memory 

1% scale variation: 


Approx. 30 sec. 


AG202A Audio Generator $82 


Frequency range: 


20 Hz to 200 kHz in 4 ranges 


C01303A 

CRT: 

Vertical Sensitivity: 
Attenuator: 
Bandwidth 

Input R and C: 

Max. input voltage: 
Horizontal Sensitivity: 
Attenuator: 

Freq. response: 

Input R and C: 
Sweep Freq: 
Synchronization: 

Power requirements: 


Freq. accuracy: 

Sine wave characteristics: 
Output voltage: 
Distortion: 

Square wave characteristics: 
Output voltage: 
Overshoot: 

Sag: 

Output impedance: 

Output attenuation: 

Drift with line voltage: 

External synchronization: 

Synchronization voltage: 
Max. input voltage: 

Input impedance: 


±(3% + 2 Hz) 

10 V r.m.s. ±10% 

0.5% at 50 Hz to 100 kHz 
1% at 20 Hz to 200 kHz 

10 Vp-p 
3% 

10% at 20 Hz 
600 fi 

HIGH/LOW (40 dB) and variable control 
(±10% variation) 

Freq: i0.5% 

Level: ?0.5 dB 

1%/V approx. 

3 V r.m.s. 

10 kfl 


75mm Scope $149 

C308P1 
20 mV/cm 

1/1, 1/10, 1/100 plus fine control. 

DC: DC to 1,5 MHz (-3dB) 

AC: 2 Hz to 1.5 MHz (-3 dB) 

1 Mn, 30 pF 

300 V (DC + AC peak) or 600 V p-p 
500 mV/cm 
Continuously variable 
DC to 250 kHz 
1 Mtt. 40 pF 

10 Hz to 100 kHz in 4 ranges 
Internal (—) 

100/117/230 V AC 50/60 Hz. 15 W. 


SG402 R.F. 

Freq. range: 

Freq. accuracy: 

Output Voltage: 

Attenuator: 

Modulation: 

Internal: 

External: 

Power requirements: 
Dimensions: 


Weight: 


AG-202 A 


lid; 




















Winner of the Kitsets-EA Project Competition. 


5-state logic probe 
has 7-segment readout 


Here is the project which won first prize in the Kitsets/Electronics Australia 
competition. For anyone working with logic circuits, it should be invaluable. 
Detecting no less than five distinct logic conditions, it indicates them simply 
and elegantly using a 7-segment readout. 

by I ROBERTSON* 


The logic probe described is the latest in a, 
line of probes I have constructed. Working 
with industrial control equipment using 
TTL devices I have tried most available 
logic probes and noted the following: 

Probes including pulse stretching cir¬ 
cuitry can be a problem as it often proves 
necessary to move the probe supply leads to 
the IC being tested, to prevent false 
triggering. Where stretching is included, 
provision to disable should also be provided. 

Secondly the probe must show a large 
number of logic states or it will be put aside 
for an oscilloscope. 

Finally the probe must obtain power from 
the circuit under test, be hand held, and 
have protection on the input and output 
against the most common forms of abuse. 

The probe developed is unusual in that it 
will detect 5 logic states and display these 
on a 7 segment LED display. For details of 
the display and logic states covered, see 
Fig. 1. 

Pulse stretching circuitry was omitted 
from this device, as I use a separate probe 
for this form of measurement. 

INPUT DETECTION 
Individual detectors for the following 4 
logic states are provided. 

1. Short to positive (TR2 & 3) 

2. True logic ‘1’ (TR4) 

3. True logic ‘O’ (Gate Bl) 

4. Short to negative (TR6 & 7) 

The 5th state (open circuit or incorrect 
logic level) is displayed if all the above 


*20 Harper Street, Helensburgh, NSW 2508. 


states are absent. 

Detecting a short to positive or a short to 
negative relies on a similar arrangement, 
and only the short to negative circuit will be 
detailed. 

Transistors TR6 & 7 form a Schmitt- 
Trigger with TR6 normally in conduction. 
Placing the probe on a voltage less than the 
50mV dropped across the 10 ohm emitter 
resistor, diverts base current from Tr6, 
taking it out of saturation, bringing TR7 into 
conduction. 

Transistor TR5 has a dual role, normally 
behaving as a blocking diode, but when 
forward biased cancelling the base emitter 
drop of TR6. 



fig. 1: Readout of the 5 states detected. 



The probe in use. Readout is via the 7* 
segment display on the end. 


To activate the Schmitt-Trigger the probe 
must contact a potential below 50mV with 
a shunt resistance less than 10 ohms. 

To detect logic ‘1’ the emitter follower 
TR4 drives a standard TTL input. Whereas 
a gate will respond to logic ‘1’ and open 
circuit in a similar manner, TR4 will only 
follow a true logic ‘1*. The base emitter drop 
of TR4 also ensures a full logic level must 
occur to initiate a change of state. 

Logic level ‘O’ is taken to a standard 74 
series gate input for detection. Including a 
diode in series with the gate reduce the‘O’ 
level accepted to the worst case level. 

OVERVOLTAGE PROTECTION 
The input probe is by-passed by a zener 
diode, thereby limiting the maximum 
voltage to reach the input detectors to 6 volt 
positive and 0.5 volt negative. Lamp LI is 
the load for the zener, having resistance 
below 2 ohms in normal use, but increasing 
to 25 ohms with 20 volts on the probe. Fusing 
of the lamp takes place as the voltage in¬ 
creases. These components are for 
protection only and voltages above 5 volts 
should be avoided in normal operation. 

Protection from reversal of the supply 
takes the form of a diode in series with the 
IC positive pin. Provided the reverse 
voltage does not exceed 5 volts it is not 
necessary to similarly protect the input 
detectors — indeed the short to positive 
detector would cease to function with diode 
protection. 

OUTPUT DECODING 
With detection of the input states com¬ 
pleted the information enters a gate net¬ 
work for decoding to a form suitable for the 
7 segment display. The gates determine 
which segment (or segments) should be 
illuminated for a given input. In addition, 
only one level must be displayed at a time. 

The short to negative or positive rail is 
only a specialized instance of a logic ‘O’ or 
T and hence more than one input detector 
will be activated by a short condition. 



The probe opened up. Built inside a miniature torch case, it has all of the circuitry on two 
small PC boards. 
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The complete probe circuit. There are four detectors, two 
Circuit is fully protected. 

However the gating is arranged so the short 
detectors override the normal logic 


detectors. 

Four gates decode segments ‘A’ through 
‘F’ while segment ‘G’ (open circuit in¬ 
dication) is controlled by TR8. The latter 
transistor by-passes all current from 
segment ‘G’ while any other segment is 
illuminated. 

The display segments are driven directly 
from the TTL outputs, current limiting 
being effected by the internal level ‘1’ gate 
resistance. The circuit has been arranged 
so that the power dissipation is divided 
equally between ICs A and B. 

The brightness difference that should in 


for the "short to raff" states. 

theory result from operating certain 
segments in parallel while others are driven 
singly, is not discernible in operation. 
GENERAL INFORMATION 

A few points may not be clear from the 
foregoing description. 

A short to rail value of 50mV / 10 ohms 
was taken rather than a true short circuit. 
This overcomes any voltage drop on the 
supply lines and enables input protection to 
be incorporated. In practice the “0” level 
will always exceed 50mV and a “1” level — 
even in open collector applications — will be 
many times this value below the rail 
voltage. 

The input loading of this device is 1UL for 


PROBE PARTS UST 

2 PC boards, as described 

1 FND 70 7-segment display 

2 7400 quad 2-input gate 

5 BC107 (PC 107) transistors 

3 BC177 (PC 177) transistors 
2 1N4004 (1N5060) diode 

1 1N5339B 5V6 Zener diode 

1 6 volt 3 watt lamp 

2 E.Z. Mini Hooks 

2 10 ohm Y* watt resistors 
1 150 ohm Yd watt resistor 

3 330 ohm Y* watt resistors 
1 680 ohm Yd watt resistor 
7 IK ohm Yd watt resistors 

1 4.7k ohm Yd watt resistor 
1 15K ohm Yd watt resistor 
1 Pen/ite torch 20 x 35 x 95mm 
1 Shielded mic. Cable (1 metre long) 


all conditions excepting a short to positive or 
negative rail. It is assumed any short to rail 
will pass the extra 5mA required for these 
detectors. 

Supply current for this probe can reach 
100mA, and while in most instances this will 
be available from the unit under test, it can 
be provided by a separate battery or supply. 
However if this is done, ensure that the 
negative of the extra supply is in¬ 
terconnected with the negative of the unit 
under test. 

The 7 segment display legend, while being 
easily interpreted is also capable of being 
read upside down. To prevent ambiguity the 
top and bottom should be identified by a red 
dot placed adjacent to segment ‘a’ and a 
green dot placed adjacent to segment 4 d’. 

CONSTRUCTION DETAILS 

The accompanying photographs give an 
idea of construction used for the prototype. 
The components are mounted on two PC 
boards measuring 28mm wide by 50mm 
long. A miniature plastic torch case is used 


The man behind this project 

Ian Robertson, who won the Kitsets- 
EA Practical Projects Competition with 
the logic probe design presented here, is 
employed as a Technical Officer in the 
R&D section of Elevators Pty Ltd, a 
major Australian lift manufacturer. He is 
currently involved in the development of 
solid state lift control systems. 

Apart from his prize-winning com¬ 
petition entry, Mr Robertson has had 
previous designs published in our "A 
Reader Built It" section, fore-runner of 
the current "Circuit and Disign Ideas" 
column. 

As well as his interest in electronics, 
both professionally and for pleasure, he 
is also a keen photographer, taking both 
35mm slides and super-8 movies. 

Upon learning of his success in the 
competition, Mr Robertson expressed his 
thanks to Kitsets Australia Pty Ltd and 
the magazine for making the competition 
possible. He was looking forward to 


L 



assembling his Playmaster 140 
quadraphonic system, and enjoying its 
impressive performance. 


ELECTRONICS Australia, December, 1974 55 



























































University 


Features of all University Multimeters. 

1. Specially manufactured to suit Australian conditions. 

2. Overload protection fitted (double diode). 

3. Heavy duty double jewelled precision movement. 

4. Highest quality Alnico permanent magnet in movement. 

5. Mirror scale with knife edge pointer for greater accuracy. 

6. Multicolour scale for ease of operation. 

7. Anodised front table, permanent and attractive. 

8. 4mm terminal sockets (except MVA-1K) 

9. "OFF" switch position 

10. Unbreakable Polycarbonate Case. 


MULTIMETERS 

TACHOMETERS 

A model designed to suit every purpose. 


PRICE: ... HIGHEST QUALITY at the LOWEST PRICE 
GUARANTEE: 90-day, backed by University after sales service 
SERVICE: . . . 24-hour efficient repair service 

r An ideal Christmas gift ] 
for the enthusiast 


MVA-1K 



MIGHTY MIDGET 

DCV: 10/50/250/ 1000V 
AC V: 10/50/250/1000V 
DCA: 1 /100mA 
Res: Rxlk (3k ohms centre) 
Size: 94x62x35mm 
Price $8.50 


CTN500MP 



200K ohms per Volt D.C. 

GENERAL PURPOSE 
DCV: 2.5 / 10 / 50 / 250 / 500 / 5kV 
ACV: 10/50/250/500/ IkV 
db: -20/0/ +62 (5 ranges) 

DCA: 50uA / 5mA / 50mA / 500mA 
Res: Rxl ,Rx10,Rx100,Rx1 k ohms 
(1 ohm to 10M ohms) 

Size: 150x110x50mm 
Weight: 450 gm 

Price $16.00 


£4-77 


AUTOMOTIVE 

ANALYSER 

RPM: 1200, 6000 (for 4, 6 8 8 Cyl.) 
Dwell: 45°, 60°, 90° (for 4 6 & 

8 Cyl.) 

Volts: 3,15,30V D.C. 

Amps: 90A Shunt supplied 

Ohms: 0-100k ohms (3k ohms centre) 

Spark: Indication 8- Neon 

Diode: Capacitance 8 Coil Tests 

Size: 180x134x80mm 

A must for motor garages, home 
mechanics and the enthusiast. 

Price $60.00 


• Prices recommended trade price. 

• Plus 15pc Sales Tax and $ 1.50 packing and post if applicable. 

• All units are supplied with batteries, leads and instructions, 
e Leather cases are available as an extra. 



MVA-50 



50K ohms per Volt D.C. 

AMAZING 46 RANGES! 

DCV: .25 / .5/ 1.25/2.5/5 / 10/ 
25/50/ 125/250/500/IkV 
ACV: 1.5/3/5/ 10/25/50/ 

125/250/500/ IkV 
DCA: 25/ 50uA / 2.5 / 5 / 25 / 

50 / 250 / 500mA/5/ 10A 
Res: Rx1,Rx10,Rx100, RxIOOO (1 
ohm to 16M ohm) 
db: -20/0/ +62 (10 Ranges) 
Size: 160x120x60mm 
Weight: 530 gm 
Price $25.00 


MVA-100 



100K ohms per Volt D.C. 

PROFESSIONAL QUALITY 
DCV: 0.5/2.5/ 10/50/250/ 
500/ 1000V 

ACV: 2.5/ 10/50/250/ 1000 
DCA: 10uA / 500uA / 5mA / 

500mA / 10A 
ACA:10A 

Res: Rxl, RxlO, Rxlk, RxlOk 
RxIOOk (.2 ohms to 160M oh¬ 
ms) (5 ohms to 200M ohms) 
db: -20/0/ + 62 db (Ref. ImW in 
600 ohms) 

Dimensions: 178x133x76mm 

H.W.D. 

Weight: 1.36 Kg 

Features: Polarity Reversing Switch 

Price $35.00 



AUTOMOTIVE 
TACHOMETER 3" Die. 

Suits 4, 6 or 8 Cyl. Illuminated dial 
Maximum Rev. Pointer Positive or 
Negative Earth. Price $20.00. 

When ordering specify • 4, 6 or 8 
cylinder • 6000 or 8000 R.P.M. • 
6V or 12V. 


Please send to Mr. 


Address. 


Post Code 


QtV.Model. 

I enclose cheque / Postal Note for above unit or send C.O.D. Post to above 

l^12-74J 


A complete range of meters and test instruments may be inspected at 
our Showroom, and are available either direct from our Riverwood 
office, any leading Wholesalers, or ordered on the enclosed coupon. 

“I 

University Graham 
Instruments Pty. Ltd., 


106 Belmore Road, RIVERWOOD 
2210. Phone: 53 0644. 


AUSTRALIA'S LEADING MANUFACTURER & IMPORTER OF 
ELECTRICAL INSTRUMENTS 
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5-state logic probe 
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Fig. 2 (above!: The PC board patterns, 
shown actual size. Below is a close-up of 
the wired-up board assembly. 



as a housing, requring only the addition of a 
probe at the reflector end, and a hole for the 
7 segment display to be viewed at the op¬ 
posite end. 

Approximately a metre of shielded cable 
is provided or the power lead, this ter¬ 
minating with E.Z. mini hooks or similar. 

Detail of the PC boards and their 
assembly is given in Figs. 2 & 3. Care should 
be taken to keep all components as close to 
the PC boards as possible or trouble may 
occur when fitting the boards into the 
housing. Metal can transistors will require 
an insulating sleeve to prevent adjacent 
cans shorting. 

The layout of the PC boards enables the 
component sides of each to be placed 
together, with the higher components 
falling into clear areas on the other board. 
Seven wire links joining points T through Z 
hold the boards at the required spacing, 
while also allowing the assembly to fold 
apart for repair. Resistor pigtails covered 
with PVC sleeve can be used for the links. 

The miniature torch case used to house 
the probe cost 35 cents at a local hardware 
store. The torch is also stocked by Radio 
House Pty Ltd, and at a cost of $1.00, I 
imagine they are still available. Made in 
Hong Kong, they carry a trade mark con¬ 
sisting of a cup or urn bearing the letter V. 

To modify the torch, remove the switch 
assembly, the lamp contacts and the lamp 
from the front section, also remove the 
battery bridging piece from the body. Then 



330a 


LINK WITH OTHER PC BOARD 


s - \ ° 

TUVWX YZ g 




I SHORT TO POSITIVE 
H TLEVEL 
in arc or incorrect 
L06IC LEVEL 
H ‘O'LEVEL 
I SHORT TO NE6ATIVE 


make a probe by filing a point on a 3/ 16m 
Whitworth screw, about 50mm long. The 
probe mounts in the hole which originally 
held the lamp. Include a cup washer on the 
outer face, to obtain a surface on which the 
holding nut can sit. 

The body section requires a hole at the 
end to clear the 7-segment display. Take 
care when forming this hole, as the plastic 
is easily cracked. I recommend that you 
make the hole with a hot soldering iron, 
finishing off carefully with a small file. 

The 7-segment display should be adjusted 
to pass through the hole in the end of the 
torch body, before being glued to PC board 
number 1. Use 5-minute epoxy adhesive 
such as that made by Selleys Ltd, applied 
around the pins and connecting wires. 

MEASURED VOLTAGE/CURRENTS ON 
PROTOTYPE. 

Supply Currents (5 volt rail): 

Standing current open circuit probe 50mA. 
Maximum current ‘O’ state detection 
100mA. 

Input Voltage Levels: 

The input levels obtained for the 5 stat? 
shown in Fig. 4. 


Fig. 3 (above): Wiring diagrams for the two 
PC boards, also showing interconnections. 
Fig. 4 (left): The voltage levels which define 
the five states detected by the probe. 


E FERGUSON E 

Manufacturers of: 
Electrical / electronic 
equipment, wound 
components and 
lighting control 
equipment. 

BRANCHES 

IN 

ALL STATES 


Ferguson Transformers 
Pty Ltd. 

Head Office 

331 High Street. Chatswood 
NSW 2067 

PO Box 301 Chatswood. 

NSW. Australia 2067 

Phone: 02-407-0261 
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Lloyd’s Doesn’t Mind 
Being Called a Bargain* 


PRICES 

SALES TAX PAID 
MODEL 


A 

B 

C 

D 

E 

F 

G 


$ 48.61 
$ 85.90 
$120.33 
$ 67.88 
$ 31.01 
$ 47.59 
$ 44.85 


•Jin fact, every Lloyd’s calculator 
is a bargain 
fcn the truest sense of the word- 


DISCOUNT for 5 or 
more units. 

POST and PACK 
$2.00 per order 


OPTIONAL EXTRAS 
Recharger and recharge¬ 
able batteries for A, C, 
D, E and F. 

$10.23 



PRICES 

SALES TAX EXEMPT 


MODEL 


$ 43.50 
$ 78.00 
$108.50 
$ 61.50 
$ 28.00 
$ 43.00 
$ 40.50 


See for yourself, 

Lloyd’s always 
means more features .at the 
same price or equal features 
at a lower price. 

(A) Model ACC 200 

■ High-powered pocket model 

■ Bright 8-digit display 

■ Fully addressable memory bank 

■ Percentage key 

■ Floating or fixed (to 2 places) decimal 

■ Negative (credit balance) and overflow 
indicators 

■ Automatic constant 


(B) Model ACC 300 

■ Desk-top office model 

■ 12-digit liquid crystal display 

■ Fully addressable memory bank 

■ Percentage key 

■ Floating or fixed (to 2, 4 or 6 places) 
decimal 

■ Round-off switch 

■ Negative and overflow indicators 

■ Change sign key 

■ Automatic constant 

■ AC operation 

(C) Model ACC 999 

■ Advanced scientific pocke.t model 

■ 8-digit high-intensity display 

■ Performs trigonometry functions; 
logarithms and antilogs; square roots; 
powers of numbers; reciprocals and 
more, as well as basic arithmetic 

■ Fully addressable memory 
plus m + x 2 key 

■ n (p') key 

■ Angle readouts in degrees or radians 

■ Automatic constant 


(D) Model ACC 500 

■ Scientific pocket model 

■ High-intensity 8-digit display 

■ Performs: square roots, powers of 
numbers, reciprocals, and more. 

■ Fully addressable memory bank 

■ Percentage key 

■ Floating or fixed (to 2 places) decimal 

■ Negative and overflow indicators 

■ Automatic constant 


(E) Model ACC 30 

■ Economical pocket model 

■ Bright 8-digit display 

■ Percentage key 

■ Floating decimal 

■ Direct reciprocals and squaring 
of numbers 

■ Negative number and overflow 
indicators 

■ Automatic constant plus chain and 
mixed calculations 


(F) Model ACC 50 

■ Efficient pocket model 

■ Large 8-digit display 

■ Square root key; Percentage key 

■ Fully addressable memory bank 

■ Negative and overflow indicators 

■ Floating decimal 

■ Direct reciprocals and squaring 
of numbers 

■ Automatic constant 


MODELS A, C, D, E and F are supplied with a De-Luxe Carrying Case 
4 Penlight Batteries and a Manual — FREE OF CHARGE 


DISCOUNT for 5 or 
more units. 

Students ask for our 
Sales Tax Exemption 
Form. 


POST and PACK 
$2 00 per order 


OPTIONAL EXTRAS 
Recharger and recharge¬ 
able batteries for A, C, 
D, E and F. 

$9.50 


(G) Model ACC 40 

■ Prism-aided 8-digit liquid crystal display 

■ Compact design and light weight 

■ Fully addressable memory 

■ Percentage key 

■ Negative number and overflow 
indicators 

■ Floating decimal 

■ Automatic constant 

■ 40 hour DC operation from 2 standard 
9-volt batteries 

W.H.K. handles the greatest range of the 
world's most advanced Calculators including 
the ROCKWELL METRIC CONVERTER 
with 112 direct conversions involving U.S., 
METRIC, IMPERIAL constants, plus two 
fully addressable memories; the ROCKWELL 
FINANCIER, a business calculator with 
logic selection switch, business or algebraic, 
plus four memories; various SCIENTIFIC 
CALCULATORS including one with two 
deep nesting parentheses. Most of our 
Pocket Calculators have oversize "GREEN 
DISPLAYS" which are superior to small red 
displays found in many other units. We stock 
the world famous ADLER and LLOYDS 
PRINTING CALCULATOR. In Electric 
Typewriters, we offer the new 
SMITH-CORONA "CORONAMATIC 7000" 
with a three second cartridge ribbon change, 
at $100.00 below the suggested retail price. 
No other Company in Australia offers you 
QUALITY at such LOW PRICES. Send 
$0.50 in Stamps or Money Order for our 50 
page CALCULATOR/TYPEWRITER 
Catalogue, which describes the operation of 
all units. Compare QUALITY, WARRANTY, 
PRICES and you will buy from us. 




AUSTRALIAN SOLE DISTRIBUTOR 

W H.K. ELECTRONIC & SCIENTIFIC INSTRUMENTATION 

MANUFACTURER, IMPORTER A WHOLESALE MERCHANT 

2 GUM ROAD, ST. ALBANS, VICTORIA, AUSTRALIA. 3021. PHONE 03-396 3742 

POSTAL ADDRESS: P.O. BOX 147, ST. ALBANS, VICTORIA, AUSTRALIA. 3021. 
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Fast recovery rectifiers 


A short article explaining what these devices are, how they differ from 
normal diodes, and their applications. 


A silicon rectifier cannot make an in¬ 
stantaneous switch from forward con¬ 
duction to reverse blocking. For a 
momentary period, prior to full blocking, the 
rectifier is a short circuit, conducting current 
freely in the wrong direction while the 
electrical charge that has been built up by 
forward conduction is "swept out." 

In typical "slow" recovery silicon rec¬ 
tifiers, the time required for the rectifier to 
recover and perform its blocking function 
may be from 5 to 50 microseconds. In some 
types of applications, this may be too slow 
for efficient rectification. Furthermore, it 
results in a reverse spike of considerable 
energy which may be highly undesirable in 
certain conditions and applications. 

The period of time required for a silicon 
rectifier to develop its blocking ability after 
switching from forward conduction is 
termed "reverse recovery time," trr. Fig. 1 
shows a typical recovery waveform for a 
rectifier, and how trr is measured. The 
actual time required for recovery will vary 



Fig. 1: Diode recovery characteristics. 


depending on the amount of forward 
current passed before switching; frequency 
or rapidity of switching; wave form (sine, 
sawtooth, or square); impedance of 
recovery current loop; reverse voltage 
applied; temperature; and, most important, 
the type of rectifier used in the circuit. 

Manufacturers usually do not give trr 
specifications for the slow recovery rec¬ 
tifiers, and where there is no major effort 
made to control this particular charac¬ 
teristic, recovery time will not be consistent 
from one device to another. Typical values 
fall between 5 and 50 microseconds. Oc¬ 
casionally it is possible to select enough 
relatively fast rectifiers from a large lot to 
meet a particular applications requirement. 

A rectifier is usually classified as "fast 
recovery" if it has a trr specification of less 
than 1 microsecond under specified test 
conditions. Fig. 2 shows a typical test 
circuit. 

Basic process changes must be in¬ 
troduced in device manufacture in order to 
produce a rectifier with fast recovery 
characteristics. The most common 
technique is diffusion of minute quantities of 
gold into the silicon junction structure 
before actual device fabrication. 

Difficulties encountered in this process 
are basically those of control: the amount of 
gold applied to the silicon; gold diffusion 
time and temperature; silicon surface 


preparation before and after gold diffusion; 
silicon slice thickness; and previous dif¬ 
fusion steps required to form the rectifying 
junction. Each of these control points is 
critical. 

The increased level of control (reflected to 
some extent in lower yields) and the ad¬ 
ditional process steps result in increased 
manufacturing costs and somewhat higher 
selling price. 

The actual physical phenomena that 
result in a reduction of trr are beyond the 
scope of this note; it should be recognized, 
however, that decreasing recovery time for 
a given rectifier type generally results in an 
increase in forward voltage drop, an in¬ 
crease in reverse current, and a decrease in 
peak inverse voltage, PIV. 

Forward voltage drop will be slightly 
higher (about 20pc) at current less than, or 
equal to, rated values on fast recovery 
devices than with similar slow recovery 
devices; under surge conditions it will be 
considerably higher (up to lOOpc). Reverse 
current is approximately an order of 
magnitude higher than in similar slow 
recovery types. Maximum peak reverse 
voltages for fast recovery junctions are only 
about 70pc of that for slow recovery 
devices. All of these are reflected in data 
sheet specifications. 

This means, for example, in a high voltage 
stack rated for a particular voltage, more 
junctions are required for a fast recovery 
type than for a slow recovery type. 

Applications 

The most obvious applications for fast 
recovery rectifiers are those involving high 
frequencies where slow recovery devices 
produce low rectification efficiencies, and 
overheat due to internal losses. Generally 
speaking, for rectifier purposes high 
frequencies may be defined as the band 
from 10kHz to 200kHz. 

In addition, wave forms such as sawtooth 
or square waves have high frequency 
components, even though the repetition 
rate is low, and often require fast recovery 
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Fig. 2: Typical recovery test circuit. 
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Fig. 3: Comparison of normal and fast 
recovery rectifiers with square and sine 
waves. 


rectifiers for satisfactory operation. 

Actual rectification efficiencies are not 
easily determined analytically; the best 
practical method of determination is in¬ 
sertion of the rectifier in the actual circuit 
and observation of performance. 

There is a group of applications for fast 
recovery rectifiers which is less immediately 
obvious. The reverse recovery "spike" itself 
has a high frequency content and therefore 
is a source of noise and radio frequency* 
interference, RFI. Since RFI is related to 
spike energy it can be reduced quite ef¬ 
fectively through the use of fast recovery 
rectifiers, which can result in a reduction in 
the amount of supplementary RFI filtering 
required. 

The spike-reducing characteristics of fast 
recovery rectifiers may also improve the 
ripple characteristics of DC power supplies 
(particularly with square wave inputs), while 
maintaining minimum values on filter 
components. This can mean savings in parts 
costs as well as significant contributions to 
size and weight reduction. 

Fig. 3 illustrates typical square wave and 
sine wave forms with slow recovery and fast 
recovery rectifiers. 

(Adapted from an applications bulletin 
published by the Semiconductor Division of 
Varo, Inc., Texas, by arrangement with their 
Australian representatives R & D Electronics 
Pty Ltd, of P.O. Box 48, Dee Why NSW 
2099). ® 
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Forum 

Conducted by Neville Williams 


We wish you a merry Christmas ... Ugh! 


This isn't going to be a very happy Christmas for quite a few people in (or 
from) the electronics industry, poised somewhere between retrenchment, 
retraining and re-employment. But just when we were trying to find the bright 
side, so we could look on it, this letter arrived! 


“This letter” is from a reader in Queens¬ 
land disgruntled partly by the current situa¬ 
tion in the electronics industry but, as well, 
by longer term situations involving the 
status of people trained in electronics, as 
distinct from those in the electrical in¬ 
dustry. 

It’s not a new problem by any means and 
it was very much to the fore a few years 
ago. It seemed to quieten down when there 
was a shortage of people to fill the jobs 
offering, but now. . . . 

Dear Sirs, 

A phrase which all the electronics 
magazines have been throwing about lately 
is "the Australian electronics industry"; this 
in the context of such items as tariffs, 
unemployment and colour television. But let 
me ask you: what is the Australian elec¬ 
tronics industry? 

For an industry you require people clearly 
related to that industry. But do we have 
distinct electronics tradesmen, electronic 
apprentices or even electronic engineers? 
No! What we do have is a conglomerate of 
people from various trade backgrounds 
masquerading as TV servicemen, calculator 
servicemen, &c. 

Let me ask: How can we have a growing, 
viable industry if its identity is blurred under 
a mass of bull dust and red tape, stemming 
largely from the electrical trades? 

As an example of this administrative 
"hoo-haa" let me quote my own case. / 
have completed the Electronics Ft Com¬ 
munications Certificate in NSW but of what 
good is it to me in my present environment? 
The electrical authorities here do not 
recognise it as being equal to an agricultural 
electrician and / am not permitted legally to 
work on any mains operated equipment. 

In one place where / was employed, / was 
not allowed to use a multimeter on the 
premises but / could use a CRO or a digital 
multimeter to measure the same — and any 
number of kilovolts or amps! 

In practical terms, as a qualified elec¬ 
tronics technician, my recognised level of 
competence is below that of a first year 
electrical apprentice — and this is common 
throughout the industry. The position of 
"<electronics technician" is not recognised 
(in Old anyway) so the holders are mar¬ 
shalled into the category of technical officer 
or technical assistant. 


By contrast, the electrical people arrange 
for their troops to acquire a modicum of 
electronics or instrumentation, after which 
they are called instrument tradesmen or 
electrician special class, with corresponding 
pay rises! But these same people have to 
rely on humble, lower-paid radio mechanics 
or "technical assistants" to repair and 
maintain their test equipment, as the cir¬ 
cuitry is a bit too complicated for them! 

Even the so-called Australian electronics 
industry seems, by and large, to suffer from 
ah electrical bias. / have yet to see an 
Australian capacitor really suited for a PCB; 
they seem to be designed for electricians 
and process workers soldering with blow 
torches! One large Sydney company / 
worked with used process workers to repair 
2-way radios and supplied them with large 
wooden-hand/ed irons to use on printed 
boards. 

How agricultural! 

What about the electronics media? Years 
ago, there was a change from R.TV & H to 
"Electronics Australia" but you have never 
defined this title. Perhaps you are still under 
the electrical trades aura. What about your 
staff? Do any of them have any formal 
training in electronics, or have you con¬ 
verted over from electrical or even bush 
carpentry? 

Nothing personally, fellas, but this is what 



Electronics! What's electronics? Why don't 
you get yourself a real profession? 
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/ am getting at: You might be suppressing 
the electronics industry unconsciously, as a 
side effect of your basic training. It's time 
the popular media followed the move of the 
institutes and came out of the "technical 
only" shell and started pushing a definite 
electronics policy. 

Do you want to continue as "Electronics 
Australia" or as "Special Class Electricians 
Australia "? 

It's time also that the Australian govern¬ 
ments and authorities up-dated themselves 
in this respect. Then perhaps the industry as 
a whole could become viable, rather than 
secondary to the electrical trades. 

Your magazine, and others, should solicit 
articles from people responsible for the 
training and assimilation of electronics 
personnel at all levels, and also from the 
regulatory bodies in regard to their policies. 

You should publish articles from com¬ 
panies producing components (especially 
capacitors); this should start people thinking 
about tariffs, etc. Your magazine would 
then truly represent "Electronics Australia", 
giving readers an insight into the whole 
scene. 

Articles on training might possibly en¬ 
courage more youth into the industry to 
replace those in the 40/50 year bracket that 
you mentioned in a recent editorial. The 
youth of today like to see where they are 
going, especially if they have to work at it, 
but who is showing them the way into the 
electronics industry now? 

I.M. (Hermit Park, Old) 
Well, as you can see, that is quite a broad¬ 
side, fired with the determination of one 
who feels himself to have been a victim of 
the system. 

It may be argued that I.M.’s statements 
are too personal, too emotional; that he is 
too close to the problem to be able to see the 
broader issues. 

That may be so, but discussion between 
parties who are spectators, each secure in 
their own position, can be just the reverse — 
impersonal, unemotional, prepared to 
debate the broader issues interminably, 
while the people most concerned suffer and 
fret. 

While readers may want to react in 
particular ways to I.M.’s statements, I 
personally am not sure how many of his 
problems flow from the authorities, how 
many from those in charge of workshops, 
and how many from the workmen them¬ 
selves by way of demarcation boundaries. 
Broadsides may serve a purpose but they 
are more effective if appropriately aimed. 

Again, reading through I.M’s letter, I 
wonder whether he would be more tolerant, 
more-open hearted than those he condemns. 

If he had his way, I wonder what confines he 
would impose upon electricians? Would he 
deny them access to “electronic” 
techniques? What would the situation then 
be in the reticulation area, for example, 
where electrically trained people are doing 
their traditional thing, aided by elec¬ 
tronics? 

My own reaction is that it is becoming 
progressively more difficult to draw any 
kind of a hard line between “electrical” and 
“electronic”. This doesn’t mean that I see 
electronics becoming absorbed into elec¬ 
trical ; one could argue just as convincingly 
that the reverse is happening. What it really 
means is that the two are merging because 
of technological pressures, and they will 
continue to merge, notwithstanding defini¬ 
tions or pockets of resistance on both sides. 

Whether they like it or not, electrical 
people cannot do without electronics, 








because electronics is invading their tradi¬ 
tional fields of activity. 

And, whether they like it or not, elec¬ 
tronics people cannot expect to be above 
and exempt from safety regulations and 
conventions when they look like getting 
involved with mains wiring and appliances. 

The immediate problem is where you 
draw the lines, whether you have agreed 
areas of overlap or whether you require 
that, for every job near the interface, you 
must have an electrician and an electronics 
man working side by side! 

The equivalent happens, of course, in 
industries a lot older than electronics, so 
there is plenty of precedent for suspicion, 
confrontation and silly situations. 

One other aspect of this matter should be 
considered. I.M. is totally concerned with 
the electrical / electronic interface, be¬ 
cause that is the environment in which he 
finds himself. But the all-pervading nature 
of electronics and its penetration into just 
about every other activity is producing 
many other “interfaces”, with their own 
potential problems. 

Consider the medical field and the vast 
amount of electronic equipment being 
developed for analysis, diagnosis and 
patient care. Do you turn “raw” electronics 
technicians loose in the wards, or insist on a 
modicum of medical training? Or do you 
start with medically trained people and 
teach them a modicum of electronics? How 
do you classify people with these hybrid 
skills, and on what do you base salary 
levels? 

What about electronics and plant 
research, electronics and quality control, 
electronics and automation, and so on? 

If we scaled up I.M’s argument to keep 
pace with electronics itself, half the work 
force in developed countries would end up 
as electronic tradesmen, technicians, 
engineers, etc, but specialising in 
medicine, plant research, quality control, 
automation, computation, aviation, and 
what have you. Outside this basic core 
would be electricians who merely string 
wires, medicos who remain aloof from 
electronic gadgetry, and figure men who 
use a scratch pad, a slide rule or an abacus! 

Who knows; there may be people in other 
interface areas who are just as unhappy as 
I.M. It is even possible that some people 
trained in these other skills are looking with 
a very jaundiced eye at the invasion of the 
electronic types, with their transistors and 
their whatnots. 

It’s over to you! 


Dear Sir, 

What is being done by the appropriate 
authorities to protect fools from them¬ 
selves, as well as innocent parties? 

I refer to the amount of time spent in 
framing safety codes, which prohibit the 
unauthorised wiring of buildings or 
equipment, along with other ideas to 
ensure the safe use of electricity. 

While these codes have apparently 
been framed by well meaning persons, 
their efforts have been nullified in part 
by their own failure to control the resale 
of items such as cable, flexes, power 
point combinations, extension sockets 
8-c, all of which are readily available over 
the counter in chain and hardware 
stores. 


One final thing: where do the electronics 
media stand? 

We can only speak for ourselves. We 
changed our name to “Electronics 
Australia” at a time when the word was 
entrenched far less firmly than it is now. 

We dropped general science, mechanics 
and model making, and adopted the guide¬ 
line that editorial material must, in future, 
relate in some way to electronics or its 
applications. 

As for staff, our prime requirement has 
been that they have a feeling for elec¬ 
tronics, can work with electronics and can 
write about the subject. They have had (or 
have) a variety of qualifications or may, 
perchance, have graduated from bush 
carpentry! We impose no constraints, and 
suffer none. 

The basic requirement is that they do a 
job. 

We have an “electronic” name, a totally 
electronic posture, and a staff selected for 
their electronic know-how. I doubt that I.M. 
can really sustain his suspicion that, some¬ 
how, we are unconsciously suppressing the 
electronics industry — at least in the 
technical area. 

He may, however, seek to maintain that 
we suppress electronics by not publishing 
more on industry organisation and politics 
— this for subtle emotional reasons. 

If reasons are needed, they would be 
entirely pragmatic. To remain viable, we 
have to produce a product that people will 
buy and, in the present context, this means 
a magazine with a technical rather than an 
industrial image. 

We certainly would not automatically 
discard industry orientated material, as 
evidenced by the reproduction of I.M’s 
letter. But the simple fact is that we seldom 
have to exercise the option; very few of the 
people within the industry, in a position to 
explain their activities, views and convic¬ 
tions, show the slightest inclination to do so. 
Are they busy or lazy? Or do they see the 
problems as having a much lower profile 
than I.M. pictures? 

Again, it’s over to you. 

Quite by chance another letter received 
this month comes from someone with a 
point of view almost diametrically opposite 
to I.M. — an electrician. It is reproduced 
below. The sincerity of the writer and his 
reason for writing are both laudable, yet by 
implication he rules out the idea that 
electronics workers — even engineers — 
should be allowed to fit even a power plug or 
flex. & 

The immunity of these retailers from 
prosecution is ludicrous when one 
considers the consequences to a manu¬ 
facturer, contractor, qualified mechanic, 
fitter or technician, should a fatality 
occur which can be attributed to 
negligence. 

I am a qualified electrical fitter by 
trade, conducting my own business 
servicing electrical equipment, and the 
times are numerous that I have been 
asked to check and repair equipment 
"because I got an awful shock”. 

In my opinion, there is no room for 
untrained or unqualified resellers of the 
abovementioned items. 

L. L. (Cowra, NSW) 
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The Serviceman 



Rank using vertical stripe tube 

One of the most recent colour TV sets to appear on the Australian market is 
the Rank Arena, made by Rank-NEC Pty Ltd at their Penrith factory, about 45 
kilometres west of Sydney. The writer was recently privileged to see over this 
factory and study their 22in receiver, the 2201. 


The new company is a joint venture 
between Rank Industries Australia Pty Ltd 
and the New Nippon Electric Company Ltd, 
and has been inexistence only since March 
of this year. Separately, of course, both 
companies and their affiliates have had a 
long experience in the electronics industry, 
and have large technical resources on 
which to draw. 

Considering the short time which has 
elapsed since the company was formed, it is 
a creditable achievement that they of¬ 
ficially opened their factory on 11th Sep¬ 
tember and were then in limited production. 
When I visited the factory a couple of weeks 
later I was shown the areas set aside for a 
large expansion program, aimed at 
bringing the factory up to full production. A 
lot of this will have been achieved by the 
time these notes are published. 

As well as the electronics section, the 
factory has its own cabinet making division, 
making both TV cabinets and high fidelity 
speaker cabinets. 

From a technical and servicing point of 
view the 2201 has a number of interesting 
features. Probably the most interesting is 
its use of a vertical stripe tube, with in-line 
guns, as opposed to the more conventional 
triad dot structure and delta gun con¬ 
figuration. 

It is now considered that this class of tube 
will dominate the next generation of colour 
TV sets, being well established in the USA, 
Europe and Japan. However, its advance 
has been so rapid that, until recently, it was 
not expected to be available for the first 
generation Australian-made sets. Now, at 
the time of writing, both Rank-NEC and one 
other company are planning to use it. 

Initially, it will be available only in the 
22in size. For their 26in model Rank-NEC 
will be using a conventional triad tube with 
a modified chassis. However, they hope that 
by early next year the 26in vertical stripe 
tube will be available, making possible a 
universal chassis for both size sets. 

This tube offers a number of advantages. 
One is a more effective coverage of the tube 
face with the three colour phosphors, 
resulting in an increased light output of 
nearly 30pc. Since limited light output has 
always been a problem with colour tubes, 
this is a worthwhile achievement. 

Another factor contributing to increased 
light output and better contrast is the black 
matrix technique, used in both triad and 
vertical stripe tubes. This provides that the 
areas between dots or stripes is coated in 
black. This allows the full area of the 
phosphor to be excited without risk of ex¬ 


citing adjacent areas, thus increasing 
brightness. In addition, by reducing 
reflection from those areas which are not 
used, it darkens the screen. This produces 
better blacks and, as a result, better con¬ 
trast under high ambient light conditions. 

The second main advantage concerns the 
in-line gun configuration. In a monochrome 
tube the gun is located in the ideal position; 
directly opposite the centre of the screen. 
But in a colour tube there are three guns to 
accommodate and, fairly obviously, not all 


happens to the normal rectangular shape of 
the image. 

In the delta tube all three images are 
distorted, and all in different directions. As 
a result, the only place where the three 
images would correctly superimpose is at 
the centre of the screen. 

To correct this, a correction coil is 
provided for each gun. To each coil is fed a 
correction waveform derived from the 
vertical and horizontal deflection systems. 
The waveform for each coil must be in¬ 
dividually generated, and adjusted, so that 
it makes all three pictures the same size 
and shape and, therefore, coincident. 

The circuitry required to do this is quite 
complex and its adjustment critical. The 
whole subject comes under the heading of 
convergence. 

The in-line gun configuration, while not a 
complete cure, is a worthwhile step in the 
right direction. With this system one gun 
(usually the green) occupies the ideal 
position dead centre, while the other two are 
located to each side of it. Thus all three guns 
are on the correct horizontal axis, and only 
two of them are displaced from the vertical 
axis. Correction waveforms are required 
for only two guns, and these waveforms 
need to provide correction in only one axis. 

As a result, the convergence circuitry is 
much simplified and, therefore, potentially 
more reliable. And, when it does have to be 
adjusted, the adjustment is similarly 
simplified. 


Front view of the 
Rank receiver. The 
three horizontal slide 
controls are, from 
the top, "colour 
saturation", 

"brightness " and 

"contrastThe 
upper of the two 
knobs to the right is 
the volume con¬ 
trol/ power switch, 
the lower one the 
"manual/ auto" 
switch used in 
conjunction with the 
fine tuning control. 



of them can occupy this ideal position. At 
best, only one can and, in a delta type tube, 
none of them does. The closest is the blue 
gun, which is central on the vertical axis, 
but below the horizontal axis. The red and 
green guns are each on opposite sides of the 
vertical axis, and above the horixontal axis. 

The result of locating any gun off axis is to 
produce a geometrically distorted picture; 
something akin to a keystone effect. Try 
locating a slide projector well away from 
the centre of the screen and note what 
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Apart from the type of tube and its 
associated convergence circuitry, the set is 
fairly conventional. It uses 52 transistors, 61 
diodes, and seven IC’s. Of these latter, one 
is used in the sound IF system, three in the 
video IF system, and three in the 
chrominance board. 

The set is constructed on a number of 
printed boards which, in line with modern 
practice, can be easily unplugged and 
replaced with a new board in a matter of 
minutes. The makers will provide a 


























replacement board service or, if the ser¬ 
viceman prefers, he may repair the board 
himself and use it as a replacement in a 
subsequent job. Where the fault is obvious 
or easily detected, the serviceman may 
prefer to replace the faulty component on 
the spot, and the construction of most 
boards is sufficiently open to allow this. 

The power supply was something of a 
surprise. It uses a conventional 50Hz power 
transformer, bridge rectifier, and voltage 
regulator. The makers admit that this 
makes the set heavier than those using high 
frequency systems, but point out that it is 
also a simpler arrangement and should, 
therefore, be more reliable. 

Another minor surprise is the audio 
output stage. In place of the now almost 
universal class B push-pull system, it uses a 
single high voltage transistor in class A, 
working from a 100V rail, and coupling to 
the speaker via an output transformer; an 
arrangement which looks surprisingly like 
the single ended valve stages of old. 

The output stage is direct coupled to a 
single driver stage; a low voltage transistor 
coupled, via the volume control, to the 
sound IF integrated circuit. It is difficult to 
imagine a simpler arrangement. 

The set is constructed on a chassis which 
is roughly “U” shape. The bottom of the 
“U” rests on the bottom of the cabinet, with 
the two upright portions parallel with the 
sides of the cabinet. 

The sets being produced when I visited 
the factory used cabinets deep enough to 
enclose the entire chassis, and were fitted 
with a flat rear panel. To gain access for 
service, three screws are released which 
allows the chassis to be pulled free of the 
cabinet. The serviceman is then looking 
down inside the “U” and has ready access 
to all boards. 

This cabinet is shortly to be replaced with 
a shallower model, fitted with a moulded 
plastic cover at the back. In this design, 
removal of the cover will provide im¬ 
mediate access to the chassis, without the 
need for it to be moved. 

The convergence controls are mounted on 
a hinged panel which can be swung up over 
the top of the cabinet so that they are 
readily accessible from the front of the set; 
an essential requirement for ease of con¬ 
vergence adjustment. 

The set features a minimum of user 
controls on the front of the cabinet. Apart 
from the tuner, there is a combined volume 
control and ON / OFF switch, brightness 
control, contrast control, and colour 
saturation control. The latter is the only 
new control. 

On the rear of the chassis are the vertical 
and horizontal hold controls, and a colour 
tone control. The latter is a simple DC 
control circuit connected to the grids of the 
red and blue guns and permits a slight shift 
in colour balance. Although accessible to 
the user, we imagine its main use will be to 
provide a final touch up during installation, 
or to compensate for any slight drift in other 
components with the passage of time. 

From a servicing point of view we 
imagine it would be a useful feature, 
providing a simple solution to a disgruntled 
customer who complains of a picture that is 
consistently too red or too blue — regardless 
of how accurate it might be! 

The set is designed to virtually eliminate 
errors in setting the fine tuning control. The 
tuner is fitted with a fairly conventional fine 
tuning control of the type which, once set for 
a particular channel, “remembers” that 
setting whenever that channel is selected. 


This is backed up by an automatic fine 
tuning (AFT) circuit. Signal at the video IF 
(36.875MHz) is fed to a ratio detector which 
generates an error voltage if the IF is in¬ 
correct. This is fed back to the tuner and 
corrects the local oscillator frequency. 

Thus, if the tuner is correctly set up at the 
time of installation, there should be no need 
for the customer to have to worry about the 
fine tuning control at all. 

Two sets of aerial terminals are 
provided; one for 300 ohm ribbon and one 
for 75 ohm coax. There is also a 


more if the production schedule permits. 
From there they go to final test. 

Those which pass final test are normally 
packaged and prepared for despatch, but 
the checks are not yet finished. Beyond the 
final test point is another quality control 
section; a test room at virtually laboratory 
standard. 

At odd intervals the technicians from this 
section pick a packaged set at random, 
unpack it, check that all accessories, 
literature etc has been included in the 
carton, then proceed to give it a prolonged 



Rear view of the Rank receiver. At top left is the tuner, below it the PAL decoder, and below 
this again the aerial input terminals and "Local/ Distance" switch. Next on the right is the 
power supply (large lower board) and the IF system (small upper board). Mounted 
horizontally is the chroma board and the video output board. At extreme right is the 
deflection board, with the horizontal section at the bottom. The horizontal deflection 
transistor is clearly visible. The convergence adjustments are suspended from the top of the 
cabinet, and may be swung up to provide access from the front. 


“LOCAL / DISTANCE” switch to cope with 
very strong signal areas. 

Quality control has obviously been given a 
high priority in this company’s production 
planning. There are the usual intermediate 
tests of sub-assemblies as they are 
produced and adjusted, plus progressive 
tests as the chassis moves down the 
production line. 

As it comes off the production line it rolls 
into a rather fearsome looking jig, the like 
of which I have never seen before. It grasps 
the chassis firmly between two horizontal 
plates, one above it and one below, turns the 
chassis upside down, and administers a 
mighty jolt. Then it turns it right way up 
and jolts it again. The idea is to shake loose 
any foreign matter — solder, scraps of wire, 
screws etc — and also to reveal any other 
physical shortcomings. 

As this was being explained to me I 
couldn’t help thinking that these chassis 
could fairly be described as “pre¬ 
thumped”. So, if you’re tempted to bash the 
side of the cabinet when you first encounter 
one of these in need of attention, think 
again. The makers have already done this 
for you; better reach for the multimeter! 

Seriously though, remembering some of 
the faults and foreign objects which I have 
found in sets, this will probably prevent a lot 
of trouble in the field. 

After cabinet fitting the sets are put on 
“heat soak”; usually for about eight hours, 


test and thorough overhaul. As a variation 
on this, sets may sometimes be recalled 
from the despatch department proper. 

Any faults which turn up during such tests 
are fed back to the production line and steps 
taken to prevent their recurrence. In the 
event that a trend should become evident, 
more serious steps would be taken. 

To assist dealers and servicemen to make 
the conversion to colour the company has 
trained a team of field instructors who will 
be conducting one day service instruction 
seminars at major metropolitan and 
country centres. 

Sets are also being supplied to technical 
colleges and lectures have been arranged 
through dealer and serviceman 
representative organisations. The company 
also has its own service department, func¬ 
tioning as a back up for dealers or ser¬ 
vicemen who find themselves with a service 
problem with which they cannot cope. In 
short, a comprehensive organisation right 
along the line. 

The service manual is most com¬ 
prehensive. It consists of 57 pages plus two 
foldouts; a block diagram and full circuit 
diagram. It gives details of all installation 
and service adjustments, including con¬ 
vergence, IF alignment, chroma section 
adjustment, PAL decoder adjustment, 
pincushion adjustment, as well as the more 
usual AGC, height, width, linearity, and 
similar adjustments. 

(Cont. overleaf) 
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THE SERVICEMAN 


NEW! 



ONLY 

$ 2 . 00 * 

(Plus postage) 


35 DO-IT-YOURSELF PROJECTS 
FROM ELECTRONICS AUSTRALIA 

If you like bu>. Jing electronics projects in your spare time - 
or if you're heading in that direction - you can't afford to 
miss out on this exciting new book of popular projects. Not 
too big, not too expensive, they've all been carefully 
checked and up-dated. Yes, thirty-five do-it-yourself 
projects in a single book. Some of them will be just for you! 

HURRY! GET YOUR COPY NOW FROM YOUR 
LOCAL NEWSAGENT, OR BY MAIL FROM OUR 
OFFICE 

* Recommended retail price 

I-*- 

To; Electronics Australia, PO Box 163, Beaconsfield 2014. 

Please send me . . . copies of Electronics Australia ''PROJECTS & CIRCUITS" 
$2.40 each, posted to an address within Australia. For overseas buyers: 
$A2.00 plus postage estimated for 220gms posted weight. Please enclose 
cheque, money order, Australian postal order, etc. NOT CASH. (Please note: we 
do not invoice, except by prior arrangement). 

NAME .(please print) 

ADDRESS... 



.POSTCODE. 
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The circuit is complete with a waveform 
chart — some 57 waveforms — plus very 
comprehensive voltage data. Voltages are 
quoted at all IC pins plus most transistor 
pins, together with the main supply rails. 

The copper pattern of each board is 
reproduced, with the components and their 
code numbers superimposed on it. These 
code numbers are repeated on the boards 
themselves, as well as in the main circuit 
diagram. With the exception of a couple of 
very simple board patterns, these are given 
for both the copper side and the component 
side. 

One page is devoted to the connections for 
all transistors and ICs used in the set. This 
followed by a brief summary of the PAL 
colour system, followed by a more detailed 
description of the PAL decoder and 
chrominance circuits used in this set. 
Following sections describe the sound and 
video IF systems — including the automatic 
fine tuning circuit — and the chroma cir¬ 
cuitry. 

There is a replacement parts list, listing 
every component together with the part 
number (for ordering), description, the 
quantity used in the set, and the code 
number as shown on the circuit etc. 

To sum up: A set with several very worth¬ 
while features, not the least being the 
vertical stripe black matrix tube, and the 
automatic fine tuning circuit. A set which 
appears to be well made, well tested, and to 
have a high order of reliability built in. 
Above all, it has a full scale service and 
spare parts backing and has been designed 
to make service as simple — and therefore 
as economical — as possible. 

While on the subject of colour sets, you 
may find some customers confused by the 
two popular tube sizes, 22in and 26in, 
currently being quoted. If you are asked, 
the following comments may help. 

On the face of it, they may be pardoned 
for imagining that a 22in tube would be at 
least comparable with, say, the old 21in or 
23in tube they have been nursing along until 
colour arrived. 

But on seeing a 22in tube their immediate 
reaction is that it is a good deal smaller. 
And this is no optical illusion, as a tape 
measure will quickly confirm. 

A 21in tube, as typically masked, gives a 
picture 15in high by 19Vfein wide. By com¬ 
parison, the 22in tube screen is 13Vfein high 
by 18in wide. 

How come? 

Tliere are two reasons: 

(1) A change of aspect ratio from the old, 
incorrect 4/5 to the correct 3/4. 

(2) The much straighter sides of the 
modern tube. 

Both these factors increase the diagonal 
measurement, without necessarily in¬ 
creasing the height or width. The most 
striking example is the 26in tube. This is 
15in high and 20^in wide; the same height 
as the old 21in, and only lin wider. 

The extra width is due mainly to the 
changed aspect ratio, giving the viewer that 
portion of the picture which, in the old 
tubes, had to be masked off. More im¬ 
portantly, the definition provided by the 
26in tube should be essentially the same as 
that from a 21 or 23in. Any extra picture 
area comes from salvaging that which was 
previously wasted. $ 
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Circuit & Design Ideas 

Interesting circuit ideas and design notes selected from technical literature, reader contributions and staff jottings. As they have not necessarily been tested 
in our laboratory, responsibility cannot be accepted. Your contributions are welcome, and will be paid for if used. 



Long period TTL monostable or delay 



It is not easy to obtain delay times or 
pulse periods of more than a few hundred 
milliseconds using a normal TTL 
monostable IC such as the 9601 or 9602. 
Where a period of up to about 30 seconds or 
so is needed, I have found the circuit shown 
to be worthwhile. It uses only a handful of 
low cost parts, yet can be readily adjusted 
over a wide range. 

Basically the circuit uses a simple R-C 
timing circuit connected to the 5V supply 
rail. A Darlington emitter follower stage 
monitors the capacitor voltage and drives 
one of the two Schmitt trigger elements 
from a readily available 7413 device. With 
the capacitor C normally charged, the 
output of the Schmitt trigger is thus nor¬ 
mally low, because of x the inversion in the 
7413 output circuit. 

A D13T1 or 2N6027 programmable 
unijunction is connected across the 
capacitor, however, and the PUT can be 
triggered into conduction by means of a 
short negative logic input pulse applied via 
the 6.8k resistor to its anode gate. The PUT 
then fires, discharging the capacitor almost 
instantaneously. The output of the Schmitt 
trigger thus goes high. 

When the capacitor voltage drops below 
the PUT conduction threshold, and when the 


input pulse has ended, the PUT turns off. 
The capacitor then starts to recharge 
through R. Only when its voltage reaches 
about 1.2V higher than the threshold of the 
Schnitt trigger input does the output drop 
back to the initial low state. (The 1.2V 
margin is due to the Vbe drops of the two 
Darlington transistors.) 

Capacitor C may be almost any value, 
from a few hundred pF to 47uF or higher, 
but it should be a low leakage type. For the 
higher values, a tantalum electrolytic 
would be desirable. Resistor R may be any 
value up to about 1M, or even higher if high- 
gain BC109C transistors are used for the 
Darlington pair to give them a very high 


input resistance. The effective period of the 
circuit with 1M and 47uF is about 35 
seconds. 

The 10 ohm resistor in series with the 
anode of the D13T1 is to limit the peak 
discharge current to a safe value. It is 
really only necessary for values of C above 
5uF, and may be omitted for smaller 
values. 

Continuous adjustment of the period may 
be achieved by making R variable. Thus a 
combination of a 470k pot in series with a 
47k resistor, with a 47uF 6VW tantalum 
electro, gives a period adjustable from 
about 2 to 20 seconds. 

(By Jamieson Rowe, E-A staff) 


Synchronous audio noise blanker 


Fluorescent lights, gas rectifiers, neon 
lamps, SCRs and triacs all produce a 
substantial RF signal that often radiates 
through their power line connections and 
interferes with nearby communications 
receivers. This type of radio interference 
desensitises the receiver and seriously 
degrades the recovered audio. 

The noise pulses produced by power line 
radiation occur at a repetition rate of twice 
the power line frequency. Since the noise 
blanking circuit is driven by the same 
power utility as the noise source, the output 
signal from the bridge rectifier section of 
the noise blanker will have the same rate as 
the noise pulses. 

The source of the blanking pulses 
therefore, is independent of the input audio 
signal. The blanking pulses cause the FET 
gate (Ql) to conduct to silence the receiver. 
Since the blanking pulses are not derived 
from the input signal, their timing does not 
depend on the shape and rise time of the 
noise pulses, nor is it affected by the 
modulation characteristics of the desired 
signal. 

The output of the bridge rectifier is 
shaped by a Schmitt trigger that drives a 
dual monostable multivibrator. The first 
monostable (MONOl) delays the blanking 
pulse, which is produced by the second 


AUDIO INPUT 



monostable (MON02), relative to the output 
of the rectifier. The delay is variable so that 
the blanking pulse can be positioned to 
coincide with the noise pulse. 

The width of the blanking pulse is 
determined by resistor R1 and capacitor Cl. 


The fast rise time of the blanking pulse 
(from MON02) is slowed down by the low- 
pass filter formed by resistor R2 and 
capacitor C2, thereby minimising the 
distortion of the recovered audio signal. 

(By M. J. Salvati, in “Electronics”.) 
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You won’t find a 
better bunch of ’scopes 
for love nor money. 

Technicians who use oscilloscopes are a very interesting bunch of fellows 
too, with a common interest and desire for technical excellence. Yet every 
individual is a specialist in his field. That's why more top technicians 
choose Tektronix oscilloscopes . . . technical excellence and specialised 
capabilities for every measurement task. Tektronix offers the best 'scope 
in your performance and price range. So call a Tektronix Sales and 
Service office . . . you won't find a more helpful bunch of fellows. 


100 MHz 465 


Dual Trace 5 mV 
Delayed Sweep 5ns 
Bright 18 KV 
$1 51 ( j Duty Paid 



optional x 10 Probe $14.70 each. 


25 MHz D66 

Dual Trace. 1 mV 
T.V. Triggering 
Bright 10 KV 


50 MHz D83 

Dual Trace. 5 mV 
Delayed Sweep 5ns 
Bright 15 KV 
$890 Duty Paid 


10 MHz D61 

Dual Trace. 10 mV 
T.V. Triggering facilities. 
Bright 3.5 KV 
$369 Duty Paid 


$599 Duty Paid 



TEKTRONIX 


Committed to technical excellence. 

Tektronix Australia Pty. Limited, 80 Waterloo Rd., North Ryde, N.S.W. 2113 

SYDNEY 888-7066 MELBOURNE 94-0229 ADELAIDE 223 2811 


TA24 
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CIRCUIT & DESIGN IDEAS 


Unusual L-C oscillator 

100ft 



■=■ 5#jF 

D1-D2 = SILICON DIODES 

The novel oscillator circuit shown in the 
diagram was designed for constant am¬ 
plitude across its tuning range. The 
oscillator, described in T.E.S.T., a 
magazine published in Paris, France, for 
service technicians, was designed 
especially for use in test instruments, but 
can be used in receivers and other devices 


An add-in crystal filter 

This crystal filter was built for con¬ 
siderably less than a commercial unit, and 
while it may not be up to some commercial 
standards it is more than adequate for good 
SSB and AM reception. I used crystals on a 
frequency of 6.5MHz but crystal frequency 
is not important except that a frequency 
should be chosen that does not clash with 
any frequency to be received. The crystals 
XL1 and XL2 should be about 1.5kHz apart 
and XL3 should be 455kHz (or the first IF) 
from the centre of XL1 and XL2. RFCl 
should be self resonant at approximately 
the filter frequency. 

The circuit has a gain of about 2dB and it 
can be added to an existing receiver with 
little modification. The output of the filter 
can go straight to the detector if necessary. 
The filter must be enclosed in a metal box 
and the positive supply rail must be well 
filtered. 

When completed, LI is aligned at the 
centre frequency of XL1 and XL2. This 
reduces the double hump and flattens the 
top of the response curve. Ct is a small 
capacitor of about 1 or 2pF, a “gimmick” or 
pair of insulated wires twisted together for 
about 2 to 3cm should be enough. This 
capacitor assists in steepening the sides of 
the response curve, but if too large it will 
cause side lobes to appear. The capacitor 
must be across the higher frequency crystal 
as it will widen the response curve if it is 


where its characteristics are needed. 

Transistor Q1 is a FET, but a bipolar 
transistor can be used instead. Q2 and Q3 
form the amplitude regulator. The drain 
current of Q1 is held constant at a level just 
high enough to sustain oscillations. This 
constant current is supplied through a split 
path consisting of L2-Q2 and R1-Q3. Path L2- 


connected across the lower frequency 
crystal. 

The filter which I have made has a 
bandwidth of 2kHz at 6dB down and 9kHz at 
60dB down. This type of filter may also be 
used immediately following the mixer in a 
single conversion receiver with a tunable 
oscillator. 

(By I. H. B., Everard Park, SA.) 



Q2 forms the feedback loop needed for 
oscillation. D1 and D2 rectify a portion of 
the RF signal at the collector of Q2, to 
develop a base bias for this transistor. 

When power is first applied to the circuit, 
Q3 is blocked because its base-emitter 
voltage is at, or close to, zero. The full drain 
current for Q1 flows through L2 and Q2. 
When the circuit starts oscillating, Q3 
conducts sporadically. The voltage 
developed across R1 is rectified by D1-D2, 
filtered by Cl and used to bias the base of Q3 
positive. 

The greater the voltage drop across Rl, 
the more will the current of Q3 increase. 
Since the drain current of Q1 is constant, 
any current drawn through Rl must be 
subtracted from that available through L2- 
Q2 to sustain oscillations. Thus, when Ql 
output increases, Q2 draws more current, 
reducing the feedback, and so the amplitude 
of the oscillator output. 

To use a single power supply source, 
make up a voltage divider with a centre-tap 
to provide an artificial ground. Connect the 
base of Q3 to this ground through Dl and D2. 

(From “Radio-Electronics”.) 


E-A HANDBOOKS 

All handbooks available now: 


• HI-FI STEREO ANNUAL $2.10 

• BASIC ELECTRONICS $2.60 

• PROJECTS & CIRCUITS $2.60 

• DIGITAL ELECTRONICS $3.60 

• FUND. OF SOLID STATE $3.60 


Price includes new postage. Available from: 

EA. Box 163, Beaconsfleld, NSW 2014. 

I , 7 M — 


Radio Despatch Service 

RADIO and ELECTRICAL 

WHOLESALERS 

869 GEORGE STREET. 

SYDNEY 

HEWLETT PACKARD 

DIODES, LE.D’s. 

AND DISP 

LAYS 

5082 - 2800 

96 c ea 

2811 

91c " 

2826 

1.38 " 

2830 

5.58 " 

2900 

1.61 " 

3002 

$11.76 " 

3080 

$2.85 " 

4350 

$2.48 " 

4360 

$6.44 " 

4371 

$2.85 " 

4403 

73c " 

4440 

64 c " 

4468 

69c " 

4480 

60 c " 

4482 

80 c " 

4486 

60 c " 

4487 

21c " 

4885 

52c " 

FOR QUANTITY DISCOUNT RING: 

211-0191 or211-0816 

ALL PRICES 

NETT 
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Dick Smith Ele 


With inflation increasing prices at staggering rates we have concentrated this month or 
lines that are outstanding value. Where possible we are offering LOWER prices than 
normal by buying large quantities and passing on to you prc devaluation prices. Please 
remember that we won't be able to keep these prices down. So take advantage of all the 
specials NOW. 


TREMENDOUS LOW PRICE WALKIE TALKIE OFFER 
CONTACT CT10 

Remember the famous Midland 13700 units in our last year's catalogue? 
We sold thousands of these units (and no wonder when you read the 
spec). The Midland is no longer available but we have located an 
absolutely IDENTICAL Unit. ONLY THE NAME HAS CHANGED. 
Check these features: 

Provision for 2 channels (27.240MHz or 27.880 MHz). Tuned RF stage. 
One microvolt sensitivity. Mute control. Calling tone. Heavy duty aerial. 
Maximum power allowable. PMG APPROVED (licence required). 
Transmitter effectively converts its 1W output power into a high ratio 
output power by high level push-pull class B modulation. Rugged case. 
Supplied with one set of crystals (specify frequency). Other frequency 
available at $4.50 a pair. 

Range: up to 10 miles depending on terrain 

up to 50 miles over water 
Frequency: 27.240 or 27 880 MHz 
Freq. Stab: 0.005% 

Tx: Crystal controlled 1W 

Rx: Crystal locked superhet g 

Antenna: 13 section telescopic 

Power: 8 x 1.5V UM3 cells 

Size: 8’/. x 354 x 1%" 

Weight: 25 oz 

We have the Contact CT10 at the same. YES SAME price as our old 
catalogue It must be the cheapest, 1 Watt, fully approved unit in 
Australia at ONLY $39.95. Buy 5 or more and save $2.00 on each unit 
at only $37.95 (P & P $2.00 per unit). 



$39.95 



CHRISTMAS SUPER-SCOOP 



CAR ENTHUSIASTS SPECIAL 
We have a trial shipment of the fantastic Kamoden 
77 Engine Analysers. This incredible instrument 
can be used to check state of batteries, generators, 
alternators, regulators, starters, distributor, 
ignition circuit and wiring. In addition to its 
electrical functions it can also be used as a tacho 
for tuning purposes and to accurately determine 
dwell angle of distributor. Suits any 4, 6 or 8 
cylinder engine. Measures RPM on 2 scales to 
1200 and 6000 rpm. Voltage from 0 to 3, 15 and 
30V. Ohms to 100K. Checks diodes. Dwell angle 
to 90° in 4 cylinder engines. Current to 90A, yes 
90A using shunt provided. Tests spark quality. 
Condenser substitution tool! Supplied with 
detailed 32 page manual describing all tests and 
giving circuit diagrams etc. 5 transistor circuit, 
large 4" meter for clearest readings. Complete 
with batteries (1.5V and 9V). This instrument 
could pay for itself the first time you use it and 
save costly garage bills. Hurry though, we are 
only bringing 30 in at this price $49.00 (P & P 
$2.00 


30 only 
at 

$49.00 



1.5V RADIOS Remember 
those little radios we had 
earlier this year that run off a 
1.5V call They're back again. 
Yes a proper little 6 transistor, 
superhet in tough lit your- 
palrtTcase. Earpiece included. 
Many were sold lor the parts 
despite the fact that they do 
work. Save a fortune in 
batteries. Only *5.95. 

IP a P 75c). 

$5.9S 


630 Battery Saver is a fully approved, double 
insulated iob for extra safaty. Will supply up to 300mA 
and IS suitable for 6V. 7.5V or 9V epphances. Save a 
fortune on batteries with this naat little unit. Ready to 
plug in for fust S10.90 (PUP 75c). 



Powerlino 72 Engraver Kit engraves glass, metal, 
ceramics, embosses leather, carves wood, makes stencils. 
You can do so many things with this terrific double 
insulated two speed tool. Nylon body is well balanced 
for easy working and has a large control to ediust stroke 
length. Supplied with 13 precision accessories - si 
chisels, knives, chuck. I 
etc. Literally 100s of u 


CAR RADIOS We boast the feet that we heve a 
radio to suit every car. Call in and prove us wrongll 
While you're here see the fabulous new AWA PU950 
combination Cassette player fea.ures fast forward and 
rewind plus autoreverse, while the radio hat a search 
tune facility. Until Christmas we will supply the 950 
for *199 w--■- - -- 


W. have l oo only Jayem LBS FET 
Multitesters tor the real enthusiast at 
a knockout prica. Vou’d normally pay 
the tame tor an ordinary mater but 
this one has 2 7 ranges, constant 10 Meg 
input impedance, battery operated and 
complete with vinyl cate. The best 
Christmas gift at a saving of 110. Ves 
the LSS Is yours for only (22.S0. 

(Pt Pf 1.00). But hurry. Special probes 
available too. 

«. F. Probe gg.so. Temperature probe 
normally } 11 now *«.S0. lOkV probe 
normally S11 now ft. These are genuine 
reductions for the first 100 lucky 


Jayem 20K Multimeter Magnetically 
shielded movement. Diode protected. Off 
damped position. 

Vdc: 5. 25, 100. 500. 1000. Vac: 10.50.250 
1000. Idc: SOuA, 250mA. R: 20k. 2M. 

D8 scale 3% dc accuracy. 

Here's a good starting meter for the new 
enthusiast at a saving of $2.00 on normal 
prices. Usually *14.50. Special at only $12.50 i 


Save $2—6 on these 


Jayem 100K a high sensitivity instrument 
boasting 51 ranges and having an extra large 
5" movement. 

Vdc: 0.3. 0.6. 1.2. 1.6. 3. 6. 12. 30. 60. 120. 
300. 600. 1200. Vac: 1.5. 3. 6. 12. 30. 60 
150. 300. 600, 1200. Idc ISuA. 30uA. 3. 6. 
30. 60. 150. 300mA. 6A. 12A. R: 2k. 200k. 
2M. 20M. 

DB scale. Outputs. 3% accuracy lOOk/V dc 
sensitivity. This is e tremendous meter which 
we are reducing while existing stock lasts by 
$6.00. Yes save $6.00. the normal price of 
the 100k is $41.00 but you need only pay 
*36.00 IP IP *2.00). 



KE117 2 station is a highly efficient solid 
state intercom capable of working over 
distances to 5 00 ft. Wall or desk mountkig. 
Master has volume control. Supplied 
with SO ft. cable. Normally $ 13.S0. 

100 only reduced till Christmas tc 
S10.SO. Saves 1.00. 


tOOonty 


i speakers and aerial IP ft P *2.00) 


EDUCATIONAL KITS 


A*k for a copy of our new catalogue. 
Sent FREE with your order if r 
- or tend 30c to cover P & P. 


Digital Clock Radio Ideal gift featuring mams 
operated digital dock which will switch on the 6 
transistor radio at any tune you like end switch off 
at up to 60 minutes after setting the 'sleep' switch. 
Radio has unusual crossed pointer dial, volume and 
tone com ' *' . 



popular With beginners. They meke Ideal 
Christmas presents for young end old 
alike. This year we have the new Oenshl 
Block kits which use plug In type 


completely safe operating from 
voltage batteries (extra). Qet a 
basic book and you're on your 
becoming another boffin! 



Now FM/AM only $49 


CONDENSER MICS 

Dual impedance electret microphones provide the 


HEW 
DEHSHt 
MODULES 




20Hz to 18kHz. Unsurpassed tonal quality across the 
whole audio spectrum. Powered by e single 1.5V cell 
located inside which runs for up to 1000 hrs. Very 
slim only 0.88 " diameter Dual impedance 600 ohm 
or 50k. On-off switch. Built-in FET low noise pre amp 
Supplied complete with wind shield and microphone 
holder for use on stand. 20 ft. of cable with rack. 

Sensitivity -48dB on 50k. -62dB on 600 ohm S.g/ ... „ 

none 50dB at 1 kHz. Me. sound pressure 130dB ®*“ 

‘ Sl type ECM1006 *22.50 Card.od type 0-1 d ** m * t »r high quality coax for 


Ddnthi ST45 features a buiid-lt-y our self 
radio. The circuit board hat been built Into 
a transistor radio cate with a ready built 
amplifier module complete with loud¬ 
speaker. The module hat a ‘ 
push-pull amplifier with volurr 
and « V battery. 22 modules ai. 
which will make 4S circuits ranging from 
radio circuits, morse code trainers, bird 
simulator, metronome, even a spy radio 
bug! Components Include transistors, 
diodes, transformer, morse key, mlc, 
earpiece etc. 10 page manual and neat 
—..-all for *ig.* 0 . 


bu”ofaI^ui2 ^? 10 K ' T This easy to 
oped oy Marconi fo/thfTnrstrsoTo'trans- 
mlttlons ... an Ideal Introduction to 
basic radio theory for tomorrow's 
engineers. It will receive all local radio 
stations, no battery Is required and It 
takes only an hour to build. Dimensions 
11 x I” x 1H M . Sl.fS (P * P 10c). 


Dtnshl SR3A. The giant kit with 10 $ 
experiments, reflex radios, record player 
amplifier, wireless mlc, burglar alarm, 

- warning device etc. This 


Included plus 41...—x.—- 

plece, mlc etc. Supplied with descriptive 
manual and excellent value at $ 24 .«g. 




CMB THESE 



ECM 1015 *28.00. (P ft p *1.00) 



AM/FM MULTIPLEX TUNER Th«.... 

of ,un#r * 10 «•* Y° ur '* tarly. On Separate AM 
10 trensistors. 14 diodes. FM 88 to 
108MHz. AFCJ50 dB S/N. 36 dB sap. 600 mV output 
AM 536 to 1606kHz. ferrite rod. Multiplex adaptor 
built-in with indicator. 240V operated in Walnut case. 
Guaranteed 12 months. Only *75 (P ft P Free). Hurry 
dtmand it going to b* h*«vy. 


SAVE on 8-30* 

MAGNAVOX 8-30 speakers 30 Watt 
woofer featured in our catalogue. Forms 
the basis of a great speaker system. 
Cabinet details in our catalogue. 8 ohm. 
Normal price is $18.50. we have a bulk 
purchase which saves you over $3.00. 

Buy now for just $15.00 or a pair for only 
$29.00. 


LOW COST AUDIO AMP MODULES 

Fully wired, tested and guaranteed. 

The ALIO, AL20 and AL30 units are similar in their 
appearance and in their general specification. However 
careful selection of the plastic power device has 
resulted in a ran* e of output powers from 3 to 10 
watts R.M.S. 

The versatility of theii design makes them ideal for 
use m record players, tape recorders, stereo amplifiers 
and cassette and cartridge tape players in the car and 
at home. 



X- 


from 

$9.90 


HUSKY CHARGER Automatically charges 
12V batteries at up to 4A. Flat to fully charged 
overnight. Full wave circuit, double insulated for 
safety with foolproof fusing. Approved by Electricity 
Authority. Housed in attractive, unbreakable cate 
measuring 3)4 x 3* x 5)4" and weighing 18 lb. 

Neon indicator. Fully guaranteed *23.00 (P ft P *1.75). 




PARAMETER 

conditions 

PERFORMANCE 

HARMONIC DISTORTION 

Po ■ 3 WATTS f ■ 1 KHz 

0.25% 

LOAD IMPEDANCE 

- 

8-16 ohm 

INPUT IMPEDANCE 

f IKHz 

100 kohm 

FREQUENCY RESPONSE ± 3dB 

Po - 2 WATTS 

50Hz-25KHz 

SENSITIVITY tor RATED O/P 

V8-25V. R18f- IKHz 

75mV. R.M.S. 

DIMENSIONS 

- 

3" X 254" X 1" 

The above table relates to the A L 
The following table outlines the c 

10, A L 20 and A L 30 modules. 

Utterances in their working conditions. 


PARAMETER 

ALIO 

AL20 

AL30 


25 

30 

30 

Power output tor 2% T.H.D. 
(RL-8ohmf- iKHz) 

3 watts 

R.M.S. Min. 

5 watts 

R.M.S. Min 

10 watts 

R.M.S. Min. 

normal price 

OUR PRICE 

$13.00 

$9.90 

$15.00 

$10.90 

$16.00 

$11.90 


--Jtest development yet. Runs off a 
?' vin 9 up to 120 joints per charge. 
Press the button for soldering heat in only 5 seconds 
plus buHt-m working light. 

!°'caravans, boats etc. Anywhere you 
Serviceman s dream. Ideal for 
CMOS and delicate 1C circuits since there are no earth 
c . u " e , n 1 '‘- Only for electronic soldering (won't 
mend kettlesl). Iron complete with tip at only *19 95 
Mams charger BP 100AC only *10 or build a 6V or 12V 
car charger lor only 50 cents (P ft P *1.00) 90 day 


Reference Data for 
Radio Engineers 
11196 pages). This massive book 
contains everything you need to 
knot*. Over 1H fruition copies sole 
all over the world. Contributions 
from 100 leaders-m-their-fields. 
engineers, professors, government 
experts and staff of ITT. 45 
chapters. 100s of charts, nomo¬ 
graphs. diagrams, curves, tables, 
pictures. Yes there's 1196 pages full 
of everything. We have a largi 
quantity of the latest edition 
at *24.00. Until Christmas we 
mail this book post FREE. Postage 
IS normally over *2.00 because iTs 
so heavy' 


c»ges full j • I 

Zm i>! 


BOOKS 

Hew PAL Seek 

At last an Australian PAL book 

pal Colour TV for Servicemen by 
Cook. Wren 74lp S1S.00. This Is a 
must. Written by an Aussie, this is the 
best book on Aussie PAL (and N.Z. too). 
Assumes B l W experience and covers 
theory In a not too technical way. 

Practical approach to solid state and 1C 
circuits. Very thorough with heaps of 
diagrams, many In colour. Well written 
by a man with 10 years experience who 
set up training courses here. 

Projects and Circuits from Electronics 
Australia $2.00. It's a beauty, all the 
popular tried and tested circuits from 
EAt Reaction timer, tape amp. bongos. 


ELECTRONICS CIRCUITS 
MANUAL, Markus, ggo pages. 


mg miniature R.F. POWER TRANSISTOR SPECIAL 

IZUW. bOohm imped- Huge pre-devaluation purchase of R.F. power transistors from 
Solid State Scientific enables us to REDUCE prices on thees 
devices. Fully guaranteed, premium quality devices at savings 
up to *2.00 each. 

2N5589 7W was $6.50 NOW *4.90 
2N5590 15W was *7.75 NOW *6.90 
2N5591 30W was $9 85 NOW *7.60 

*192B 3 IO #IV * COmPt *'* Ch *' n ( “* ■‘‘l’ 1 •*“ *77-60 NOW 
Get together with your friends (or dub) bulk purchase and 


Huge Savings on Special 
D.S.€. "EICO" Transformers 

Manufactured for Dick Smith Electronics. 

Full satisfaction guaranteed. 

OSE 2851 240V AC at 12.6V at .ISA Jgm M 

centre tapped J.l .IB 

Normally *6.50 Special *3.50 PftP 50c 
OSE 2156 240V AC to 6.3. 7.5 8 5 

9.6, 12.6, 15V at 1 amp 1 

an ideal multi purpose ^ _ 

power transformer. VV 

Normally *6.50 Special *4.76 PftP 50c ^ Tt/w 
OSE 6672 240V AC to 30. 27.6. 24 

20. 17.5. 15 or 30V C.T. at 


Think of any application and you'll find 
a circuit to kick your design off. Every 
lab should have one for browsing. Each 
circuit has full design reference so the 
book acts at an Index to save time 
irchlng In other publications. Large 

--.*22.00. (PAP SI At) 


Normally *11.00 Special *6.50 PftP * 1 
DSE GIL-2 240V AC to 18 volts at 

6 amps. Designed for 13.8 
volts DC power supplies 
and battery chargers - new 
"C" core type. *14.50 
PftP*1. 


$ 6.50 


format and the best vali 


US RADIO AMATEUR CALLBOOK 

lists 211.000 K and W calls In ovarSOO 
pages. Covers all States and US citizens * 
overseas *».** (P* P7Sc). 

FOREIGN RADIO AMATEUR 
CALLBOOK is the companion vofume A 

listing over 211,000 amateurs outside 41 
USA. Also has a useful selection of Info. 
Over 4 00 pages give full address Informa¬ 
tion. »*.** (PAP 7Sc). 

RADIO AMATEURS PREFIX 
MAP OF THE WORLD m.k.» . ny 
snack look respectable. Printed In 4 
colours snowing 4 0 DX zones, prefixes 
etc. Mercator protection 4 0 •• x 21" on 
heavy folded stock. At only S1.S0 
(PAP 10 c) you lust have to get one ehf 

WORLD ATLAS Is the only on. 

produced specially for the Amateur. 20 
pages give 1 1 beaut maps In 4 colours by 
Lambeth projection. Ideal for field trips 
or the bookshelf. * 3 .oo. 

DON'T FORGET 

HAM NOTEBOOK 

A continue! best seller. HAM NOTE- 
BOOK In lust a few short months has 
wen established Itself as an important 
part of any amateur's library. 

“ Ul< * n ,,om ’he best of HAM 
' Popular Ham Notebook section . 
and has a wide variety of short ideas and 
in virtually every phase of 



M. 



DICK SMITH "EICO" 
POWER SUPPLY KITS 

Almost every project you build needs a 


conductors. Metalwork etc. not included. 


DICK SMITH WHOLESALE PTY LTD 


PS2VA has a 240/12V cl 


10V nn ' ■ '.'v'* . ,50mA irensformer and gives 9 

J ° n °*7* n circuit. Typical Outputs are 6V • 300mA 
and 12.6 to 13.6V • 150mA. Ideal for battery saver or NiCgd 
charger etc., running 9V radios and recorders etc. *4.86. 
PS15VA uses the PF2155 multitap transformer to give a wide 
?r^ , a'lv^ 0l, '^ ,, ■ ,fl - 2 <o 22V at no load, 4 to*6V 92* 

6.3V • USA and many more *7.25. (P ft P 75c). 

PS121 Reg gives 12V • 1A, fully regulated and protected bv 
^ Fairchild 7812 1C. Ideal for pro,ects^«J!£i«* 

^otecuonwjth good regulation and filtering. *10.26. 

PS5 Reg At the PS 121 Reg but gives 5V dc • 1A for TTL 
logic projects etc *10.26 IP ft P *1 00) 7X1 

ideal for running car stereos in the home *18.75 (PftP *1.50). 
"•*regulated to give under 2mV npple „ fuU ' 


nsw 2065 T ' ,ephon ' »» 
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Have AHappy Kitmas 


No. 11 Playmaster 143 Hi Fi Amp 
E.A. September, 1974 
This unit is an improved version of the 
Playmaster 136 of which over 10,000 
have been made. 12Va Watts per channel 
Into 8 ohm at a typical 0.4% THD and 
within +2dB from 20H2 to 20 KHZ. 
Inputs are 2 mV Into 50 K and 150 mV 
Into 500K. Noise figures 60dB down 
with all Input open and 44dB X talk. An 
excellent unit which has been designed 
so that conversion to 4 channel can be 
made with a minimum of fuss. Ideal for 
the home environment and has provision 
for headphones. 



No. 2 100W Guitar Amp ET1 413 
December 1972 

This is THE Guitar Amplifier. A full 
1 00W RMS at 0.5% distortion from 
50HZ to 20 KHZ with a 4 ohm load. 
Connect as many speakers as you like 
as long as the combined impedance Is 
more than 4 ohms. Input Impedance 
3.9Kohm. Extremely rugged construction. 
$75.00 (PA P S2.00). 

No. 2A 100W Guitar Preamp 
ET1 419 September, 1973 

Designed to match the ET1 413. Has two 
Inputs, 2mV at 1 K and 20mV at 47 K. 
More can be added if you wish as the 
unit has mixing facilities and can be 
either built Into the 100W Amp or used 
separately. Kit is complete with bass and 
treble controls. $13.50 (Pi P 7 5c). 


p c6 ~so 


No. 71 ET1 422 
Stereo Amp 
Complete 

★ 



SPECIAL NOTE 
Beware of cheaper prices. 
Our kit Includes rear 
panel genuine METAL 
T03 Pack 115 W output 
transistors exactly to 
spec. No cheaper lower, 
power plastic types 
(special kit with cheaper 
plastic types for $ 115 
not recommended) 


SPECIFICATIONS 
Power output 50Wrm* 
Frequency Reeponw 36dB 
from 20Hi to 20kHr 
Chennell separation 45dB. 
Hum & Noise - 78dB (aux) - 
67dB (disc) Input sens. Aux 
2 1 0mV Disc 2.1mV. Main 
amp 500mV. Distortion (10W) 
0.16% Tone controls t CdB 
Damping factor >70. PCBs in 
fioreglass throughout. 
Handsome teak cabinet. Full 
instructions. 



No. 104 Temperature Alarm ET1 
244 E.T. May, 1974 

Indispensable for those with greenhouses, 
glass houses, tropical fish or chicken 
Incubators. Will give a loud clearly 
audible warning when the temperature 
either falls below or rises above a pre-set 
temperature. Will operate over temperature 
range of -20<t to ♦ 150°C. Needs a 6 
volt battery. $7.90 (P $ P 75 c). 




$18 



No. 14 Transistor Tester E.A. 
August 1971 

A very simple project which will enable 
you to test any of your transistors 
Including FETS. Uses only a handful of 
parts but the performance is better than 
many commercial units, it Is so easy to 
build and operate that no serious elec¬ 
tronic hobbyist should be without one. 
Ideal for use by schools also. Runs off Its 
own 9 volt battery. $18.00 (P A P 75 c). 


This stereo amplifier kit is complete in 
all details and conforms with the E.T. 
design of May 19 74. A guaranteed 50 W 
RMS per channel into 8 ohm loads, from 
20HZ to 20KHZ at 0.5 dB. Distortion 
less than 1%, typically 0.15%, many 
facilities Including tape, tuner mike 
inputs, preamp output, main amp input 
at 3 basic sensitivities of 2.1 mV, 210mV 
and 500mV. Kit comes complete In every 
way. Definitely the best bulld-lt-yourself 
amplifier available and equal to many 
commercial units costing three times as 
much. $135.00 (PA p$3.00). 



No. 9 Capacitor Discharge Ignition 
E.A. August, 1970 

Get the best out of your car's engine. 

Fit this C.D.I. It will suit 12 volt systems, 
positive or negative earth. A well proven 
unit designed to give you the "mostest 
for the leastest". $22.50 (P A P $1.00). 

No. 69 ZN414 Receiver E.A. 

May 1974 

The ZN4 14 is an I.C. which requires 
only two resistors, two capacitors, tuning 
gang and coll. 1.5 battery and earpiece 
to become a transistor radio. It can truly 
be built in a matchbox yet will give 
performance which will astound you. 

Can you afford not to build one! tncludes 
all electronic parts and free circuits. 

$6.75. 

No. 105 1.5 Watt Amplifier 
ET1 225 E.T. May 1974 

A small amplifier Is virtually indispensable 
to the experimenter. Can be used as an 
amplifier, signal tracer, monitor etc. Its 
uses are innumerable. It Is v^py easy to 
build, is not very particular is to layout 
^.nd extremely tow priced. Runs off 12 
Mitt D.C. $4.90. 

No. 106 Temperature Meter ET1 
226 E.T. May 1974 

An extremely simple "press to read type" 
temperature monitor. Ideal for use with 
a number of sensors in different localities 
e.g. pools, outside temperature, inside 
temperature etc. Range Is from 0°C to 
100°C. Runs off 9 volts. $10.75 
(PAP 75c). 


WM-PRICl barrier! 

A DIGITAL ELECTRONIC 


No, not the usual $59.00 but a complete kit 
for only $29.95 using top quality National 
semiconductors. Even the basic beginner can 
build one in under an hour|following our 
simple instructions. Full money-back 
guarantee so why not buy one, inspect it at 
home for 7 days and if not satisfied return 
the kit and we will refund your money. 

Check these terrific features: 

• Operates on 240V mains 50 or 60 
cycle 

• 12 or 24 hour display 

• Large 0.3" Red LED solid state 
display 

• Full circuit board supplied 

• Easy to understand instructions 

• 'Seconds' readout can be easily added 

• Power suppiy included — no extras 

• Uses brand new National iCs and 
semiconductors. Spares are available. 

Here is the actual circuit. One of our staff 
members built his in only 40 minutes. 
Remember most of the wiring is already 
done on the circuit board!! 


CLOCK 

KIT 

$ 29.95 
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As featured in E.T.I. with Seconds option 
Dick Smith Wholesale Pty. Ltd. 

St. Leonards Head Office & Mail Orders: 
160-162 Pacific Highway, Gore Hill 2065 
Tel. 439 5311 

Bankstown: 361 Hume Hwy, Bankstown 
(Nr. Chapel Road). Tel. 709 6600. 


Kit includes the following: 

2 ICs, 4 readouts, 4 driver transistors, PC 
board, transformer, pushbuttons, resistors, 
diodes, capacitors, etc. NOTHING MISSING 
except a case which you can easily make 
yourself or use one of our zippy boxes. 

Special Seconds Readout requires only two 
transistors, two readouts to make a full 6 
digit clock. No extra wiring since circuit 
board has provision for expansion. 

Special price for seconds kit is only $6.00. 

Short form kit for the budget conscious 
contains all semi's and instructions you 
simply add common components and use 
veroboard or etch your own PCB. We've cut 
this one to the bone at $19.95. 

Still can't believe it's this cheap? Well send a 
stamped self addressed envelope and we'll 
send you the instructions. 

Please use this coupon to speed delivery 


Dick please rush me your 

Digital Clock kit @ $29.95 d 
Seconds Readout @ $6.00 di 
Short form kit @$19.95 CD 1 
Zippy box case @ $1.80 D 
I enclose cheque/money order for $ 



Name: 


Address: 


.Postcode:. 
















































Dick Smith Electronics Centre 




V.H.F. All-Band 

Communicator 
RADIO 
SENSATION 

Complete VHF coverage 

■Separate front-end 
tuners 

<16 trans/s tors, ISd/odes, 

2 rectifiers, tvaristor 


For the first time # Dick Smith is proud to intro¬ 
duce a VHF receiver that covers all bands. Yes 
even the much sought after low band from 60 
to 85 MHz. This exciting new monitor receiver 
covers Broadcast band plus 50 to 220 MHz in 
4 bands. 


«£22S'** 








c ov e 


CHECK THESE UNBELIEVABLE FEATURES: 

| • Separate tuner front ends eliminate all the complex problems of switching r.f. 
circuits and design compromises. 

| • Exclusive Red-Led signal strength indicator. Light emitting diode glows on 
tuning pointer as signal is tuned in. Also acts as signal indicator when volume is 
turned down. Brightness indicates strength almost as critically as meter move¬ 
ment and is much more reliable. 

| • Full AFC can be switched on or off. This automatic frequency control over¬ 
comes drift on VHF signals. 

| • 240 V ac or battery operation. Just flick the switch for mains or battery 
operation. 

| • Handsome 'Military Look' Finish in black with white lettering etc. and grey 
functional controls.^Positive grip and action on tuning control. Vinyl carrying 
case complete with shoulder strap. 

| • Multisection telescopic aerial adjusts for horizontally or vertically polarized 
signals . 

I • Tone control adjusts Bass and Treble response to reduce noise. 

• Earphone socket built in 

• Large band change switch 

This receiver is ideal for the location of bugging devices which mainly operate in 

the VHF bands. Simply tune receiver for feedback signal. 


We are introducing the 
Communicator 33, including 
built-in 240 V ac adaptor and 
earpiece delivered anywhere in 
Australia with FREE insurance 
for only $59.00. You only have 
to plug it in or use batteries 
supplied, then open up these 
fascinating bands! 

n"* $59 

1 — Special Offer 

Because this receiver is capable 
of receiving so many signals we 
will provide a FREE listing of 
where to find Australian VHF 
channels with each one. Hurry, 
demand will be heavy. The radio 
described below sold out the 
entire first shipment in only 10 
days. Avoid disappointment by 
ordering now. 


Open up whole new 
vistas in short wave 
listening 

it AM 

This is the standard 
broadcast band. 

★ TV-1 

50-88 MHz 
covers low band 
TV channels 
6 metre amateur 
band. 

Fire Brigades, 
Ambulances, 

Taxis, Tow trucks, 
Public Utilities, 
Police, Private 
Business, Radio 
Paging, Couriers, 
Private detectives, 
etc. 

. FM 

W 88-108 MHZ 
covers TV channels 
plus.the new 
Frequency 
Modulated radio 
service 

★ Air 

108-136 MHz 
covers AM air¬ 
craft bands, auto¬ 
matic weather and 
landing information, 
aircraft approach 
and departure 
instructions, air¬ 
craft to aircraft 
communications, 
VOR etc. In fact 
listen to all the 
aircraft from 
international 
Jumbos to trainers. 
Hear all the instruc¬ 
tions from the 
control tower. 

★ PB 

w 135-174 MHz 
starts with the 
interesting 2 
metre amateur 
band covering 
both mobiles and 
repeaters etc. Then 
the International 
marine band, 
harbour control, 
tugs, ocean liners 
coming into port, 
distress frequencies 
etc. Hi band VHF 
covers ambulance, 
fire brigade, police, 
business, paging, 

2 way car radio, 
radio doctor, taxis, 
TV service, road 
patrols, councils 
and many many 
more. 

★ TV2 
covers all the hi 
band TV channels. 




Solid State 13 transistor 5 diode 
Multiband/multifunction portable radio 

Although it isn’t a true communications receiver, the 25 0 covers 
535kHz to 12MHz including Marine and Shortwave bands; FM (it’s 
time to get ready!) from 88 to 108 MHz and the VHF bands from 
108 to'135 and 147 to 174MHz including aircraft and weather. Flip 
up lid has time zones calculator. 6 V battery and mains operation. 

Ideal for NiCad cells having charger and indicator. Twin ferrite bar 
and telescopic antennas. Unique end controls give easier tuning. Hours 
and hours of fun as you listen to the world. Only $49.50 (P & P Free). 


DICK SMITH WHOLESALE PTY LTD 


Head Office and Mail Orders to 160 16 Pacific Hiqhway. Gore Hill NSW 2065 Telephone 439 5311 
Also at 361 Hume Highway. Bankstown (109yds from Chapel Road) 

Tel 709 6600 P&P 50c unless otherwise stated 
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What’s new in 

Solid State 


FM stereo decoders using one /C 


With experimental FM transmissions due 
to begin some time this month in Sydney 
and Melbourne, it is nice to be able to note 
the release of two new "everything on the 
one chip" FM stereo decoder devices, either 
of which should make it very easy to add 
stereo decoding to existing mono receivers 
or tuners. 

One device is the XR-1310, from Exar 
Integrated Systems, and the other is the 
LM1800 from National Semiconductor. 
Both are being promoted as "second 
generation" phase-locked loop 
demodulators, to distinguish them from 
earlier devices. 

In each case the device is designed to 
take the composite signal from the normal 
FM demodulator, and perform all of the 
remaining operations necessary to produce 
the final left and right channel audio out¬ 
puts. They contain not only the circuitry to 
regenerate the 38 kHz subcarrier and 


Warner Micro-circuits, it is a monostable 
multivibrator which has almost all of the 
circuitry needed to drive a meter movement 
as an auto tachometer. 

The basic circuit required to use the 
SW781 as a tachometer is shown in the 
second diagram. For triggering from across 
the breaker points in a conventional 
negative ground 12V system, recommended 
values for Rl'and R2 are 9.1k and Ik 
respectively, with Cl being .004uF or less. It 
is also possible to trigger the device from the 
pulse appearing across a ballast resistor, if 
used. Resistor R3 should be about the same 
resistance as the movement, or larger. 
Timing resister Rt should be 4k or more. 

Another new 1C which should be of in¬ 
terest is an LSI digital memorY device which 
the makers, Nitron Corporation, describe as 
an "electrically alterable non-volatile 
memory". Designated the NC7010, the 
device has 1024 bits of storage {organised 


means of a writing pulse. 

The NC7010 may be interfaced with 
either TTL or CMOS logic without difficulty. 
Erasing takes about 2 seconds, while writing 
takes from 1 to 1.5 milliseconds. Total read 
access time is typically 20us. 

A possible application for the NC7010 
might be in amateur radio repeaters, for 
storing the identification message. It would 
also be suitable for storing CQ calls, for 
ardent morse enthusiasts. 

Local agents for Nitron Corporation are 
Ampec Engineering Co, of P.O. Box 18, 
Strathfield, NSW. 

On more mundane lines, Signetics 
Corporation and Texas Instruments in the 
US have just announced mass production of 
a new TTL logic device family, which they 
are calling the "54/74LS" series. 

Until now, we have had normal or 54/74 
TTL, which is fairly fast but draws 
reasonably high current. Then the makers 
came out with low power or 54/74L TTL, 
which offered lower power consumption 
but also significantly lower speed. Then the 
range was expanded with a third family, 
54/74H, which is faster but even more 
power hungry than the original family. 

But even 54/74H could not compete fully 
with the speed of emitter-coupled logic 
(ECL), so they looked around for a better 
answer. This proved to be the addition of 
hot-carrier or Schottky diodes, which 
speeded up operation without drastically 
increasing the current. So a fourth family 
was born: 54/74S. 

The trouble is that equipment makers 
have now become more critical of the 
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decode the two stereo channels, but also 
circuitry to automatically switch from mono 
to stereo and operate a 100mA stereo in¬ 
dicator lamp. 

But perhaps the best news of all is that 
only a handful of minor parts are needed to 
go around them. And there are no coils at 
all, as you can see from the diagram for the 
Exar device. The VCO in the phase-locked 
loop is tuned by means of a pot, being an R- 
C oscillator. This means that alignment is 
very straightforward. 

The Exar device will work from any supply 
rail from 8 to 14V, while the NS device is 
even more tolerant — 10 to 24V. Both offer 
a channel separation of typically around 40- 
45 dB. Both devices are expected to be less 
than $10 in one-off quantities. 

Agents for Exar in Australia are A. J. 
Ferguson Pty Ltd, whose office in NSW is at 
29 Devlin Street, Ryde. The agents for 
National Semiconductor are NS Electronics, 
at the corner of Stud Rd and Mountain 
Hwy, Bayswater, Victoria, or at 2-4 William 
St, Brookvale NSW. 

Another interesting device which is also 
handled by A. J. Ferguson is designated a 
"tachometer driver". Made by Stewart- 
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Pulse width a: 0.91 Rt Cj 


Diagram at left shows how XR-1310 FM stereo decoder is used. Above 
shows SW781 device used as an auto tachometer. 


either 512 x 2 or 1024 x 1), and is basically a 
programmable read-only memory or 
"PROM" which can be re-programmed 
repeatedly by the application of suitable 
write signals. 

Essentially, the device is something of a 
cross between a react-write RAM memory 
and a PROM. Its storage is non-volatile, 
meaning that stored data is not lost when 
the power is turned off. The NC7010 can 
store data for years if necessary without 
power, so that in that respect it is like a 
ROM or PROM. Yet it can be erased and 
stored with new data, and is therefore also 
like a RAM. 

There have been other devices capable of 
doing this, but to date they have required 
ultraviolet radiation to erase one program 
before a new one can be written in. The 
NC7010 is different in that it is erased simply 
by means of electrical signals. The erasure 
and writing can also be done selectively, in 
blocks of 128 bits. 

The NC7010 uses metal nitride-silicon 
dioxide gate MOS transistors as the 
elements in its memory array, and the data is 
stored by shifting the conduction thresholds 
of the transistors between two stable 
values. This is done by trapping charges in 
deep energy traps in the gate insulation, by 


speed/power ratio offered by the original 
54/74 family. Although faster than CMOS, 
its power consumption is much higher. 

What Signetics and Tl have done is come 
up with a new "middle of the road" TTL 
family, by taking the low power 54/74L 
designs and speeding them up with 
Schottky. This gives the best of both worlds 
— low power with high speed. So we 
welcome a fifth family: 54/74LS. 

The new 54/74LS devices have the best 
speed to power ratio yet achieved for high 
speed logic, and are 5 times better than the 
original 54/74 family. 

Apparently the new devices are being 
snapped up by makers of computer ter¬ 
minals and similar equipment, where the 
demand is for smaller and smaller size, 
cooler operation yet faster speed. Whereas 
updating designs to CMOS needs power 
supply changes and often logic changes, a 
change to 54/74LS is simply a matter of 
dropping in the new devices. (J.R.) 

For further data on devices mentioned 
above, write on company letterhead to the 
agents quoted. But devices should be 
obtained or ordered through your usual 
parts stockist. 


ELECTRONICS Australia, December, 1974 


71 










































The EDUC-8 computer: 
getting it going — at last! 


Continuing with the construction of our unique digital computer 
project, the author describes here the program counter and adder 
section, and also the memory section. This completes the basic 
machine, which should now be capable of running in a limited way via 
the console controls and indicators. 

by JAMIESON ROWE 


Having completed the assembly and 
testing of the timing and run control, 
decoder, and accumulator sections, you 
should now be in a position to complete the 
basic machine by adding the program 
counter and adder section, and the vital 
memory section. These will be described 
here, together with details of how to check 
operation as you progress. 

If you are keeping up with the description, 
all going well you will have by the end of this 
stage a complete basic computer, capable of 
storing a program and executing it. The only 
thing is that it will be an "introvert", capable 
of communicating with the outside world 
(i.e., you!) only via the console switches and 
LED indicators. So that while it will be 
capable of running, it won't perhaps seem 
very spectacular or impressive. This will 
have to wait until we give it the ability to 
deal with input-output devices, and provide 
it with some of these to communicate with. 

These preliminary comments are just to 
let you know where we're heading, and 
perhaps to encourage you if you were 
beginning to falter. With that done, I hope 
we can proceed. 

For convenience, the program counter 
(PC) register and the serial adder circuitry 
are grouped together on a single plug-in 
board, coded E8/P. This board is the same 
size as the other plug-in boards described, 
21.5 x 16cm, and has connector pads to 
mate with both a 32-way and a 16-way 
edge connector socket. It plugs into the 
sockets fourth from the top on the mother 
board, immediately above the accumulator 
board. 

The logic for the program counter and 
adder sections is shown in Fig. 1. As you 
will perhaps have already noticed, the PC 
register itself is formed by two 7496 five-bit 
shift register devices, with only three flip- 
flops being used in the first device. This 
gives a total of eight bits, so that the PC is 
capable of handling the 8-bit address words 
needed for 256 memory locations. 

The five parallel inputs of the 7496 which 
is fully used are connected to pads 24-28 
inclusive of the board edge connector, and 
thence to SRO-SR4 of the switch register. 
Similarly the three active parallel inputs of 
the second 7496 are taken to SR5, SR6 and 
SR7, in this case via flying leads (this device 
has been added to the original design, as 
part of the memory expansion to 256 words, 
and this is the.reason for the flying leads). 

The connections between the eight 
parallel inputs and the switch register are for 
loading addresses into the PC. 

The actual load address operation is 


carried out by means of the LAI (L) and LA2 
control signals, which you may remember 
are generated on the front panel board by 
logic connected to the "load address" key. 
These signals arrive at the PC board via pads 
17 and 18. The LAI (L) signal is connected 
to the clear inputs of the 7496s, to clear 
them of any previous content. The LA2 
signal line connects to the parallel load 
enable inputs (PL), and this signal thus 
causes the new address to be loaded from 
the SR after clearing. 

The least significant bit (LSB) output of 
the PC is connected to the C-bus output 
line, pad 6, via a control gate. The control 
signal for this gate is produced in turn by a 
second gate, connected as a 2-input OR 
element. The two signals fed to this gate are 
the T2-9. (F OR DEP OR EXM) (L) signal fed 
to the board via pad 20, and a T2-9.JMS (L) 
signal derived from the T2-9 and JMS (L) 
signals which arrive at the board via pads 13 
and D, respectively. 

Thus the LSB output of the PC is con¬ 
nected to the C-bus and the B2 input of the 
serial adder during T2-9 of either a fetch, 
deposit or examine cycle, and during T2-9 of 
a JMS execute cycle. 

Similarly the LSB output of the PC is also 
connected to the B-bus output line, pad 5, 
and the A1 input of the serial adder, by 
means of a control gate fed with a T14- 
21.SKP signal derived from pad 22. Thus 
this pathway is enabled during T14-21 of 
the execute cycle of any of the instructions 
involving instruction skipping. 

The serial input of the PC is permanently 
connected via an inverter element to the A- 
bus input, pad 4. The output of the serial 
adder is connected to the A-bus line via a 
control gate, whose control signal is 
produced by a 4-input gate functioning as 
an OR element. And among the signals fed 
to this element are the T2-9. (F OR DEP OR 
EXM) (L) signal, and indirectly via further 
gating the T14-21.SKP (L) signal. These 
signals also fed to other gates connected to 
the control inputs Ac and Be of the serial 
adder, which will be described in more detail 
in a moment. 

MCP pulses arriving at the board via pad 
11 are fed to the clock pulse inputs of the 
7496 devices via yet another control gate, 
whose control signal is again produced by a 
3-input OR element. And not surprisingly, 
the signals which thus enable the clock 
pulse gate are T2-9. (F OR DEP OR EXM) 
(L), T2-9.JMS (L), and T14-21.SKP (L). 

The net result of all this is that during T2-9 
of a fetch, deposit, or examine cycle, or T14- 
21 of the examine cycle for a skip in¬ 


struction, the contents of the PC are ef¬ 
fectively shifted out of the register to the A- 
bus, through the adder, and back into the 
register again. Providing the carry FF of the 
adder is set to one before this operation, the 
PC content is therefore incremented at 
these times. 

In addition, the content of the PC is also 
shifted out onto the C-bus during T2-9 of a 
JMS execute cycle, ready to be written into 
memory. 

In tracing through these logic paths you 
probably also noticed that a path from the 
C-bus to the serial input of the PC, via the 
serial adder, is also enabled during T14-21 
of either aJMS orJMP execute cycle. This 
is performed by the signal T14-21 .(JMS OR 
JMP (L), which arrives at the board via pad 
21. This signal also enables the clock pulse 
gate of the PC. 

The purpose of this further logic is to 
allow the content of the PC to be replaced 
as required during a JMS or JMP execute 
cycle, from the MA register. 

This completes the PC register logic, 
which as you can see is not very complex. 
The remaining logic on the board is that 
associated with those serial adder functions 
which do not involve the PC. 

The serial adder consists of a 7480 full 
adder device, with a 9001 high-speed J-K 
flip-flop to store the carry. The adder inputs 
A1 and B2 connect to the B-bus and C-bus 
respectively, and are controlled by logic 
signals applied to gating inputs Ac and Be 
respectively. The two unused inputs A2 and 
B1 are tied together and taken to the 5V rail 
via a protective resistor. 

The output of the adder is taken to the A- 
bus via a control gate, as we have already 
noted. It is also takei to the C-bus via 
another control gate, fed with a T2-9.ISZ 
signal derived from pad 19. This is used for 
the "increment" part of the ISZ instruction. 

The carry FF is reset at times TO and T12 
of every machine cycle by the (TO OR T12) 
(L) signal applied to its R-bar input from pad 
8. Where the adder is to be used for in¬ 
crementing either the PC, the AC or a 
number fed from memory, the carry FF is 
then set to 1 at either of times T1 or T13, by 
means of the logic connected to its S-bar 
input. For brevity this will not be described 
in detail; but note, for example, that setting 
occurs at T1 for either fetch, deposit, 
examine, I AC or ISZ. The setting at T13 
occurs for a variety of other signals and 
signal combinations, such as ISZ again, or 
SZA together with a clear accumulator. 

When the adder is used for incrementing, 
the signal to be incremented is applied to 
either the A1 or B2 inputs, from the B-bus or 
C-bus, and appropriate control signals 
applied to the adder control inputs and the 
output control gates to enable the right 
paths. The same procedure occurs for true 
binary addition, which occurs only during 
T2-9 of the TAD execute cycle. In both 
cases MCP pulses are also fed to the clock 
input of carry FF, so that it correctly stores 
the individual bit carries. 
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Apart from incrementing and addition, the 
adder is also used as a passive data path 
from the B-bus to the A-bus, during T2-9 of 
the CM A execute cycle, and at time T13 of 
the RAR execute cycle. It is similarly used as 
a data path from the C-bus to the A-bus, 
during T14-21 of the JMP execute cycle. 
The latter path is used to transfer the new 
''next instruction" address from the M A into 
the PC. 

You may care to follow through the 
detailed logic paths involved in the operation 
of the adder for yourself, using the basic 
organisation diagram and cycle and in¬ 
struction timing table given earlier as a 
guide. 

The wiring of the program counter board 
is shown in Fig. 2. This board is coded 
E8/P, and like those plug-in boards already 
described measures 21.5 x 16cm. There are 
14 I Cs on the board, together with a handful 
of minor components and some wire links. 
Wiring up the board should be fairly 
straightforward using the diagram as a 
guide; the main points to watch are that the 
ICs are correctly orientated and that the 
links are between the correct pads. 

Note that there are connection pads near 
the 7496 device whose axis is parallel to the 
"back" of the board, for the attachment of 
flying leads to switch register switches SR5, 
SR6 and SR7, and to the LED indicator 
circuits for PC5,PC6 and PC7. Flying leads 
are needed here because this is the device 
which I have added to expand the PC for the 
larger memory; it has not been possible to 
provide for the connections via the plug-in 
connectors and the mother board. 

The flying leads to the switch register 
should be fairly self evident. Of those for the 
LED indicators, the leads marked PC5 and 
PC6 simply go to the points on the top edge 
of the front panel board which are marked 
(PC5) and (PC6) in the previously given 
wiring diagram. The remaining lead, that 
marked PC7, will be dealt with shortly; it 
requires special treatment because the front 
panel board has no provision for an eighth 
PC indicator LED or driver. 

The logic circuit for the memory board is 
shown in Fig. 3. As you can see, this board 
includes the memory itself, the memory 
buffer (MB) register, and the memory ad¬ 
dress (MA) register. 

The memory itself consists of two 
Fairchild type 93415 random-access 
memory (RAM) devices, although if only a 
128-word memory is required, one device 
may be omitted. Both are needed for the full 
256-word memory. 

The 93415 device is actually a 1024-bit 
bipolar RAM, organised as 1024 single bits. 
However, for this application I have in effect 
"re-organised" the two devices so that they 
each store 128 x 8-bit words. 

The technique used for this relies on the 
fact that EDUC-8 is a basically a serial 
machine, and moves both instructions and 
data words around one bit after the other, in 
8 clock pulse sequences. 

The address number fed to the memory 
devices from the MA register is fed to the 7 
most significant address inputs of the 93415 
devices, with the 8th and most significant 
bit used to determine which device is 
selected. This leaves the three least 
significant address bits of each device 
unspecified, so that the addresses provided 
by the MA basically correspond to groups of 
eight adjacent memory locations in either 
one device or the other. 
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The three least significant address bits of 
the memory devices, AO, A1 and A2, are 
connected together and also to the outputs 
of a 3-bit binary counter, formed by part of a 
7493 device. This has been called the 
"memory strobe" counter, because its 
action is to cycle the total memory address 
applied to the two 93415 devices through 
the eight appropriate bit positions, during 
the eight MCP periods in which a word is 
either written in or read out. 

In effect, the strobe counter and the 
decoding logic inside the 93415 devices for 
the three least significant address bits form 
an 8-way multiplexer and demultiplexer, 
which connects each of the locations in a 
group of 8 to the write or read circuitry in 
turn, during an 8-bit write or read sequence. 
The main "address" specified by the 
content of the MA simply determines which 
group of 8 bit locations is involved. 

You can visualise this action as one 
whereby a number is stored by "spraying" 
its 8 bits into the 8 locations of the group 
selected by the MA address. Conversely, a 
number is read out serially by in effect 
"sniffing" each of the 8 locations at its 
address, in turn. 

The MEMORY ENABLE signal arriving at 
pad 23 of the board (from the decoder 
board) is used to enable the memory devices 
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whenever they are involved in machine 
operation. The signal is fed to the "chip 
select" or CS-bar inputs of the 93415 
devices via two gates, one fed with the 
MSB ouput from the MA register, and the 
other fed with the complement of this 
signal. Thus when bit 7 of the address is 0, 
only memory device "0" is enabled; con¬ 
versely when bit 7 is 1, only memory device 
"1" is enabled. 

The signal from pad 23 is also used to 
gate MCP pulses to the strobe counter and 
the MB register devices, so that both 
operate whenever the memory is enabled. 

If the memory devices are enabled with 
the "write enable" or WE-bar control inputs 
held at the logic high level, they perform the 
read function. During the 8 MCP periods 
concerned the content of the 8 memory 
locations at the specified address are sensed 
in turn (non-destructively), and appear one 
after the other at the Do outputs of the 
devices, which connect to the D-bus (pad 
6 ). 

Further gating also provides a path from 
the Do outputs to the B-bus (pad 4) during 
T2-9 of an ISZ execute cycle, and to the C- 
bus (pad 5) for all read operations other than 
T2-9. ISZ. 

To achieve the memory write function 
rather than read, the WE-bar control inputs 
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The Magna-Sighter is a precision 
3-D binocular magnifier that leaves 
your hands completely free for work. 
It has hundreds of applications, 
and is invaluable for scientists, 
technicians, craftsmen, toolmakers, 
hobbyists, etc. Slips easily over the 
head-over glasses, too. Proved 
and used by many U.S. universities, 
space research bureaux, govern¬ 
ment departments and major 
industrial organisations. Available 
in 3 different magnifications. 

Price $18.00 
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of the 93415 device selected must be held at 
the logic low level during the time when the 
device is enabled. This is achieved by means 
of a "write" control signal, applied to the 
WE-bar inputs via a gate used to AND the 
signal with the MCP pulses. This is to 
restrict the actual writing operation to the 
second half of each clock period, to ensure 
that logic levels on data lines and address 
lines have all stabilised before writing 
commences. 

The memory address or MA register is 
formed by two 7496 five-bit shift register 
devices, connected in very similar fashion to 
those for the PC register. Here, however, 
the parallel inputs of the devices are con¬ 
nected to the outputs of the MB register. 
The clear (CL-bar) inputs are connected to 
edge connector pad 7, so that the MA is 
cleared at time TO.5 of every machine cycle. 

There are only four actual situations when 
the memory write cycle is required: T2-9 of 
either a JMS or DCA execute cycle, or T14- 
21 of either a deposit cycle or an ISZ 
execute cycle. The "write" control signal is 
therefore generated by four gates fed by 
signals from pads 11,18,8,C and 19. The 
complement of the write control signal is 
also used to disable the data path between 
the Do outputs of the memory devices and 
the C-bus, as this bus line is used to feed in 
the data to be written. 

The parallel load enable (PL) inputs of the 
7496s are also connected together, and fed 
with a signal formed by a simple logic circuit 
combining signals from pads 12,16 and 22. 
This causes the MA register to parallel load 
the number in the MB register at time T1 of 
either a defer cycle or an execute cycle 
involving any of the memory reference 
instructions — ie, time T1 for all cycles other 
than fetch, deposit, examine, IOT execute 
and OPR execute. 

The MA register operates as a shift-right 
register at times T2-9 of a fetch, deposit or 
examine cycle, and at times T14-21 of a 
JMS or JMP execute cycle. Clock pulses are 
fed to the CP inputs of the 7496 devices by 
the gates deriving signals from connector 
pads 9,15, and 17. Note that the bit-0 
output of the M A is also connected to the C- 
bus line, via a control gate fed with the T14- 
21. (JMS OR JMP) signal. This is used to 
feed the operand address from the MA to 
the PC via the adder, which either in¬ 
crements it in the case of a JMS cycle, or 
passes it unchanged in the case of a JMP 
cycle. 

The memory buffer or MB register is 
formed by two 7495 four-bit shift registers, 
and in that respect is similar to the ac¬ 
cumulator. The outputs of the 7495 devices 
are here also taken to eight inverter 
elements, wired as before to form an 8-input 
NOR gate. This is used to generate a "MB 
equals 0" signal, required for the conditional 
skip part of the ISZ instruction. 

For most of the time, the MB register 
operates in tandem with the memory, 
storing and displaying the number being 
written into or read from a memory location. 
For these operations the MB operates as a 
simple shift-right register, and this is 
achieved by holding the 7495 mode control 
(M) inputs at low logic level, with clock 
pulses applied to the CPI-bar inputs when 
appropriate. 

There are two situations where this mode 
of operation is not used, and where the 
7495 devices are made to accept parallel 
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data input. The first of these situations 
occurs during time T13 of a deposit cycle, 
when the parallel inputs of the MB are 
connected to the switch register switches, 
to load in the number to be deposited. A 
T13. DEP signal is derived from the signals 
on connector pads 10 and 19 for this 
purpose, and is used to drive the M inputs of 
the 7495 devices to logic high level for one 
MCP period. As MCP pulses are connected 
to the CP2-bar inputs of the devices, this 
causes loading to occur at time T13.5 of the 
deposit cycle. 

Note that whereas the parallel inputs of 
the 7495 device corresponding to the 4 least 
significant bits of the MB connect directly to 
SRO, SRI, SR2 and SR3, the parallel inputs 
of the second device connect to the 
remaining four switch register lines via a 
9322 quad 2-input multiplexer device. This 
is because these inputs must alternatively 
connect to the outputs of the four most 
significant MA register, bits, for the second 
MB parallel loading situation. 

This situation occurs at time T23 of the 
fetch cycle, when a memory reference 
instruction has been fetched. Here, you may 
recall, the four most significant bits of the 
instruction address must be transferred from 
the MA to the MB, so that the machine will 
"remember" the page of memory from 
which it has fetched the instruction. It needs 
this information to complete the operand 
address, in the case of a direct memory 
reference instruction, or the address of the 
operand address in the case of an indirect 
instruction. 

The switching (S-bar) input of the 9322 
multiplexer is normally held at logic high 
level, and thus the "1" inputs of the device 
are connected to its outputs. The parallel 
inputs for the four most significant bits of 
the MB are thus normally connected to SR4, 
SR5, SR6 and SR7, and remain so during 
the deposit operation. However the S-bar 
input of the 9322 is taken to pad 14, which 
also feeds through an inverting OR gate to 
the M input of the coupled 7495. As a result, 
the arrival of the F.T23. not (OPR OR IOT) 
(L) signal at pad 14 causes the 9322 to 
switch the parallel inputs of the 7495 to the 
MA outputs, from the SR lines, and at the 
same time the 7495 M input is driven high 
so that loading takes place. 

The wiring diagram for the memory board 
is shown in Fig 4. Like the other plug-in 
boards this one also measures 21.5 x16cm, 
being coded E8/M. As you can see, it in¬ 
volves 18 IC's, a small number of passive 
components, and again a number of wire 
links. 

Wiring the board should present few if 
any problems if this diagram is followed 
carefully. As before the main points to 
watch are that the ICs are correctly 
orientated and in the correct positions, and 
that the wire links are wired correctly. 

Note that the memory device positions 
are marked "0" and "1", to signify which 
device is designated by the appropriate 
values of bit 7 of the MA register. In other 
words, device "0" is that which forms the 
"first half" of the 256-word memory, and 
device "1" the second half. 

I would suggest that you use sockets for 
the two memory devices, as they are by far 
the most expensive ICs in the whole 
machine. Use high quality sockets, 
preferably of the "low profile" type so that 
they do not raise the devices too high from 
the board. Otherwise you may have trouble 
with the device packages fouling the 
decoder board, when the board is plugged 
in. 

Like the program counter board, the 


memory board has some flying leads 
connecting to it. As before these have been 
made necessary because of the expansion 
of the memory to 256 words. 

The two flying leads marked MA5 and 
MA6 should be fairly self-explanatory. They 
go to the points on the top edge of the front 
panel board which are marked (MA5) and 
(MA6), to drive the appropriate LED in¬ 
dicators. 

You may recall that the front panel board 
has no provision for the eighth indicator 
LEDs of the PC and MA registers, PC7 and 
MA7, or for their drivers. These LEDs must 
be mounted on a small supplementary 
panel, cut from Veroboard or similar 
material, which is mounted in front of the 
front panel board so that the LEDs are 
correctly positioned in line with the others. 

Two inverter elements on the memory 
board, which would otherwise have been 
unused, have been arranged to serve as the 
drivers for the two additional LEDs. The 
input of the inverter for the MA7 LED .is 
connected to MA7 by the memory board 
pattern, and only its output need concern 
the constructor. This is the flying lead 
marked MA7-bar, which goes to the sup¬ 
plementary panel. 


(FROM PROGRAM COUNTER BOARD) 

FIG 4 


To allow the second inverter to be used as 
the PC7 driver, a lead must be wired bet¬ 
ween its input and the PC7 output on the 
program counter board. This is the flying 
lead marked PC7. The output of the driver 
then goes to the supplementary panel, like 
that for the MA7 LED, via the lead marked 
PC7-bar. 

Details of the supplementary panel used 
to support the PC7 and MA7 LEDs and their 
series 180 ohm resistors are shown in Fig.5. 
The board measures 21 x 32mm, and is cut 
from a scrap of Veroboard with 0.1 in 
conductor spacing. 

Only one conductor strip need be cut on 
the panel — that third from the top, used for 
terminating the two resistors and the flying 
leads to the memory board. Note that the 
resistors should be the small %-watt size, to 
fit comfortably. The two LEDs should also 
be of a type having a fairly short body, and 
mounted hard against the panel to produce 
a shallow overall assembly. 

As shown, the panel is supported in front 
of the front-panel PC board in such a 
position that the two LEDs are in line with 
those in the rest of the array. The panel is 
supported by two small "U" shaped strips, 
fashioned from a scrap of 18G sheet brass 
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or similar. As well as supporting the panel, 
the strips also complete the 5V supply 
connection for the LED anodes, as they are 
soldered to the 5V copper area on the front 
panel board. 

With both the program counter and 
memory boards completed and checked 
over carefully, you should now be ready to 
try them out. The first step is to plug in the 
program counter board, after having 
carefully cleaned its edge connector pads 
and made sure that it mates correctly with 
its sockets. It plugs into the mother board in 
the fourth position down, don't forget, 
immediately above the accumulator board. 

Now turn on the power. Things should be 
much the same as with the first three boards 
in position, except that now the LED in¬ 
dicators for the PC register should show 
some random number instead of being all lit 
(apart from PC7, which has only just been 
added). 

If all is well so far, set the SR switches all 
to zero (down position) and press down the 
load address key. All PC indicator LEDs 
should go out, and should stay out when the 
key is released. 

Now try loading an address into the PC, 
by setting the SR switches to a number 
other than zero, and repeating the process. 
The LEDs should remain dark when the load 
address key is pressed, but adopt the bit 
pattern set by the SR switches when it is 
released. 

Try a variety of numbers in this way, just 
to make sure that all is well. Note that when 
the load address key is pressed, the previous 
content of the PC should be cleared, with 
the new content being loaded in only when 
the key is released. 

You can now test the PC incrementing 
function. To do this, set the FAST / SLOW 
switch to the lower position (fast), and the 
SINGLE/CONT switch to the upper 
position (single). Then press the examine 
key, whereupon the number in the PC 
should increment —increase by one. Further 
pressing of the examine key should repeat 
the process, and in fact you should be able 
to run the PC right through its full 256 bit 
combinations, by simply pressing the key 
enough times. 

Pressing the deposit key instead of the 
examine key should have the same effect at 
this stage, so try this also. And you can also 
try pressing the run key, which should have 
the same effect again, at least in terms of 

EDUC-8 COMPUTER 
PARTS LIST - 3 

PROGRAM COUNTER & ADDER 
BOARD 

1 PC board, code E8/P, 21.5 x 16cm 

5 7400 or 9002 quad 2-input gate 1C 

1 7401 or 9012 quad 2-input gate with 
open collectors 

2 7404 or 9016 hex inverter 1C 

2 7410 or 9003 triple 3-input gate 1C 

1 7480 or 9380 gated full adder 1C 

2 7496 or 9396 5-bit shift register 

1 9001 high speed J-K flip-flop 

2 2.2k V* W resistor 

5 .047uF LV polyester or ceramic 

Insulated hookup wire for I inks, flying 
leads. 



the PC being incremented. It may also have 
other effects, depending upon the setting of 
the SR switches (which will still be doubling 
for the MB register, assuming you have left 
in the temporary connections used in the 
previous tests). 

You can now check the "skip" in¬ 
crementing of the PC, or at least one in¬ 
stance of it — the SZA microinstruction. Do 
this in the following way. First, set the SR 
switches to octal 710, corresponding to 
CLA. Then, leaving the FAST / SLOW and 
SINGLE / CONT in their present positions, 
press the run key. This should clear the AC. 

Now set the SR switches to octal 730, 
corresponding to SZA, and note the number 
in the PC register. Then press the run key 
again, and you should see the PC increment. 
Further presses of the run key should 
produce further increments. 

If all is well this far, your PC is working as 
it should, and the serial adder must also be 
fairly right. However to test the adder 
further, you can run through the various 
OPR microinstructions, and check that they 
are working correctly. 

Perhaps the best one to check first is 
CMA, whose octal code is 704. So set the 
SR switches to this, and press the run key. 
This should cause the AC content to change 
from all zeroes to all ones. Further presses of 
the key should simply cause the AC to 
swing back and forth between these two 
situations. 

You have already tried the SZA 
microinstruction to check that it causes PC 
incrementing with an AC content of zero, 
but just to make sure that all is well, end up 
the CMA test with the AC set to all ones. 
Then set the SR switches to octal 730 
again, and try pressing the run key. This 


MEMORY BOARD 

1 PC board, code E8/M, 21.5 x 16cm 

6 7400 or 9002 quad 2-input gate 1C 

1 7401 or 9012 quad 2-input gate with 
open collectors 

1 7404 or 9016 hex inverter 

2 7405 or 9017 hex inverter with open 
collectors 

1 7493 or 9393 4-bit counter 

2 7495 or 9395 4-bit shift register 

2 7496 or 9396 5-bit shift register 

1 9322 quad 2-input multiplexer 

2 93415 1024-bit RAM (or only 1, for 
128-word memory) 

2 820 ohm Y* W resistors 

5 .047uF LV polyester or ceramic 

2 16-pin DIL sockets. Low profile high 
quality type 

Insulated hookup wire for links,- flying 
leads. 


time the PC should not increment. 

Now set the SR switches to octal 701, 
corresponding to I AC. Pressing the run key 
should now cause the AC to clear, as the 
"all ones" content corresponds to minus 1 
in 2's complement notation, and minus 1 
incremented gives zero. Further presses of 
the run key should cause further increments, 
so that the AC content should become 1, 2, 
3, 4 and so on. 

Now try testing the RAR microin¬ 
struction, by setting the SR switches to 
octal 722. Pressing the run key this time 
should cause the number in the AC to be 
rotated to the right by one bit, with the 
content of bit 0 transferred to bit 7. Each 
time you press the run key the number in the 
AC should move by one bit in this way, so 
that a total of 8 presses should restore the 
number to its original position. 

If you stop the number with a 1 in the bit 
7 (most significant bit) position, this will let 
you try the SMA microinstruction. Do this 
by setting the SR switches to octal 724, 
whereupon pressing the run key should 
cause the PC register to be incremented. Do 
this a few times, just to make sure that 
incrementing occurs each time. Then set the 
SR switches to octal 702 (RAL) or 722 
(RAR), and rotate the number in the AC 
until there is a 0 in the bit 7 position. Now 
reset the SR switches to 724, and press the 
run key once more. This time the PC should 
not be incremented, as the AC content is no 
longer "negative" (according to 2's com¬ 
plement notation). 

The combined OPR microinstructions can 
also be tested at this stage, although if all 
has been well so far, they should all work as 
a matter of course. 

Thus CLA. I AC (octal 711) should cause 
the AC to be set to 1, while CLA.CMA (octal 
714) should cause it to be set to minus 1 
instead. Similarly CMA.IAC (octal 705) 
should cause the number in the AC to be 
changed into its 2's complement, while 
SZA.SMA (octal 734) should cause the PC 
to be incremented if the number in the AC is 
either zero or negative. 

Having now tested just about all of the 
functions of the machine in its incomplete 
form, the next step is the big one: adding the 
memory board, to complete the basic 
machine and make it capable of running. 

Prepare for this by turning off the power, 
and then removing the temporary con¬ 
nections between the SR switches and the 
MB register outputs. 

Note that if you have only one 93415 
memory device at this stage, it would be 
best to plug it into the "0" socket. The 
discussion which follows will in fact assume 
that this is the case. 

Clean the edge connector pads on the 
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piMttr&GHmc 


A reversible electronic integrator with nonvolatile memory for Timing, Integrating and Counting. 

The Plessey E-cell is a circuit component (sometimes called a Microcoulometer) which integrates electron 
flow in either direction retaining the last integral (set charge) in its memory indefinitely. Whenever the integral 

in the memory is made zero (cleared), the component changes state providing an electrical trigger signal. 

{ 

Applications include Timing ordnance, safe and arm/sonobuoy scuttling/long delays (months) 

Current -j -Time Integration environmental monitoring/data accumulation/laboratory integration — 

physics/chemistry, meteorology etc./ proportional battery charging. Pulse Counting and Memory adding 
and subtracting pulses/counting events—traffic vending etc./ confidential memory—security devices. 
Use-T|me Measurement end of life elapsed time and warranty indication/use accounting—office, 

automotive, industrial machines. Repetitive Tinjlng and Controls repeat cycle timing—domestic and 

timing/automatic controls. 


Literature available on request 



PLESSEY 0 

Plessey Australia Pty Limited 
Components Division 

Box 2 PO Viliawood NSW 2163 
Telephone 72 0133 Telex 20384 
MELB: Zephyr Products Pty Ltd 56 7231 
ADEL: K. D. Fisher & Co. 223 6294 
PERTH: H. J. McQuillan Pty Ltd 68 7111 
N.Z.: Henderson (N.Z.) 64189 


INTRODUCTION 

NATIONAL DIGITAL CLOCK KIT WITH ALARM CLOCK CHIP MM5316 

INTRODUCTORY PRICE - KIT $43.50 (POST AND PACK $2.00) 


RECHARGEABLE BATTERIES AND CHARGER 


We manufacture chargers for our calculator range 
by the thousands and also import rechargeable 
batteries. We are offering these chargers and 
batteries now for transistor radios, tape recorders, 
flash lights, torches etc. These chargers are also 
suitable as battery eliminators. Send stamped, 
self-addressed envelope for details. 

We also handle: Digital frequency meter kits, solid 
state temperature transducers with typical 
linearity of 0.1%, solid state pressure transducers, 
full range of liquid crystal displays, liquid crystals 
for temperature measurements, LED displays, 


Minitron displays, LED's, anti-reflective filters for 
displays, quartz-controlled chronometer kits, 
panel meters, full range of IC's, diodes, MOS IC's, 
printed circuit drafting templates, heatpipes, 
Fresnel lenses, large range of imported fibre optic 
lamps, etc. 

We are Australian sole distributor for most of our 
product range, so you can't buy it for less 
somewhere else. 

Send $0.50 in stamps or money order for our 
scientific catalogue (will be refunded with your 
first purchase above $5.00). 



W.H.K. ELECTRONIC & SCIENTIFIC INSTRUMENTATION 

MANUFACTURER. IMPORTER & WHOLESALE MERCHANT 

2 GUM ROAD. ST. ALBANS, VICTORIA, AUSTRALIA 3021 PHONE 396 3742 
POSTAL ADDRESS: P. □. BDX 147, ST. ALBANS. VICTORIA, AUSTRALIA 3021 
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EDUC-8 computer 


-(£*). EDUC-8 PROGRAM "first TEST" 


STEP 

MNEMONIC 

CODE 

0 

START, CLA 

710 

1 

I NCR, I AC 

701 

2 

BACK, NOP 

700 

3 

NOP 

700 

4 

ISZ INCDC 

211 

5 

JMP BACK 

502 

6 

ISZ INDV 

212 

7 

JMP INCR 

501 

10 

HLT 

721 

11 

INCDC, 0 

000 

12 

INDY, 0 

000 


A simple program you can use to check that your machine is capable of running . It merely 
increments the AC register256 times ,, and then stops. 


memory board carefully, and plug it into the 
sockets on the mother board between the 
program counter and decoder boards. Then 
turn on the Dower once more. 

Set the SR switches to zero (all down), 
and load this into the PC by pressing the 
load address key. Then, with the 
SLOW / FAST switch set to the down or 
fast position, press the examine key. A 
random number should appear in the MB 
register, representing the turn-on bias bits of 
the flip-flops in the first 8 bit locations of the 
93415 device in the "0" memory socket. 

Press the examine key a few more times. 
This should bring out more random numbers 
into the MB, probably a different number 
each time (but not necessarily). 

Now you can try loading in a few num¬ 
bers, using the deposit function. To do this, 
first load a suitable starting address into the 
PC, by setting it up on the SR switches and 
pressing the load address key. You can load 
in any convenient starting address you 
fancy, although an easily remembered one is 
the very first: location zero. 

After having loaded the starting address 
into the PC, set up a suitable number on the 
SR switches. Then press the deposit key, 
and you should see the number appear on 
the MB registers LEDs. At the same time the 
starting address should have transferred 
from the PC to the MA, while the PC 
content should have incremented. 

If all seems well, set up another number 
on the SR switches, and press the deposit 
key again. The process should be repeated, 
with the new number appearing in the MB. 
Note that you do not have to load in a new 
address for the second deposit, because the 
PC has already incremented after the first. 
You can deposit a third and fourth number 
(or more) if you like, by further deposits. 

By these steps, you should have stored 
the numbers into a consecutive group of 
memory locations. To check that this has in 
fact happened, set up your initial starting: 
address again on the SR switches, and load 
it into the PC with the load address key. 
Then press the examine key, and the 
number you stored in the first address 
should appear in the MB again. Further 
presses of the examine key should cause the 
second, third, fourth and other numbers 
stored to appear also. 

If all is well so far, the odds are that your 
memory is working correctly, and the 
machine should now be capable of running. 
So probably the best thing to do next is to 
load in a simple program, and see if it runs. 

The simple test program shown is 
probably a good one to try, as it is quite 
short and easily loaded. Don't worry too 
much about the program itself, as we will 
deal with programming soon. At this stage 
all you need to know is that it is a very 
simple one, using mainly the ISZ and JMP 
instructions, which causes the accumulator 
to be incremented 256 times. 

First set up a suitable starting address on 
the SR, and load it into the PC. Then deposit 
each of the eleven octal code numbers of 
the program in turn, as before. After this has 
been done, check that you haven't made 
any mistakes by loading the starting address 
into the PC once again, and examining the 
stored numbers. If they check out correctly 
against the list, you are just about ready. 

The final step in preparation is to move 
the SINGLE/CONT switch to the down 
position, to allow the machine to run 


continuously. The FAST/SLOW switch 
should already be in the down position, for 
fast operation, and this is correct. 

Are you ready? All you have to do now is 
load the starting address once more into the 
PC, and press the run key. 

Upon doing so, the RUN indicator should 
light, with the FETCH and EXECUTE in¬ 
dicators also lighting a little less brightly to 
indicate that the machine is flitting back and 
forth between them. The ISZ, JMP and 
OPR indicators should also be partially lit, 
showing that the machine is doing these 
types of instruction. 

But more dramatic than these should be 
the AC register LEDs, which if all is going 
well will be showing a brisk counting 
operation. The binary number in the AC 
should be incrementing, probably at a rate 
just too fast for you to keep track. The in¬ 
dicators for the PC, MA and MB registers 
should all be partially lit, perhaps with some 
brighter than others, indicating that these 
registers are involved in a lot of dynamic 
activity. _ 


In the discussion of progress testing 
given at the end of the description of the 
timing, decoder and accumulator boards, 
it was stated that the CMA microin¬ 
struction could be tested with only these 
plug-in boards in position. In fact this is 
not so, as the CMA recirculation loop 
uses the serial adder as its return path¬ 
way. So if you tried this test and it didn't 
work, don't worry! 

The CMA microinstruction will work 
correctly when the program counter 
board is now added, however, as 
described in the present discussion. 

If you have had trouble in finding a 
reservoir capacitor for the power supply, 
please note that 33,000uF 25VW units 
are readily available from Siemens In¬ 
dustries. Order via your supplier. _ 


This situation should continue for about 
30 seconds, until the accumulator fills up 
and overflows. The machine should then 
promptly stop running. 

If you used location zero as your starting 
address, as shown, the registers should now 
show the following octal contents: 

PC: 011 MB:721 

MA: 010 AC:000 

If this is the case, you can be fairly sure 
that your machine is working correctly. At 
this stage we have not tested some of the 
memory reference instructions, but this can 
wait. For the moment, you will no doubt 
want to try feeding the test program into 
other parts of the memory, and make sure 
that it runs there also. 

You can also try setting the FAST/ 
SLOW switch to the upper or slow position, 
and try running the program at the slow 
clock rate. This will enable you to follow its 
operation in detail, as it fetches out each 
instruction and then executes it. 

But please note one important point: 
when depositing or examining, 
ALWAYS make sure that the 
FAST / SLOW switch is set to the down 
or fast position. Otherwise, the machine 
will not correctly recognise that a 
deposit or examine cycle is required, 
and will start running. This will do noi 
harm, but can be annoying! 

Incidentally, you don't have to feed in the 
test program again simply in order to re-run 
it; merely load the starting address into the 
PC as before and press the run key. That is 
all, unless of course you want to store it in 
another part of the memory, and run it there. 
In this case, you will have to feed it in again. 

Your machine should now be ready for 
the addition of the sixth plug-in board, the 
input-output transfer or IOT interface board. 
This will be described next, along with a 
simple input keyboard device and a simple 
output display — your first two 
"peripherals". 
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PRE-PAK electronics 

AUSTRALIA WIDE AGENCIES 

AT YOUR SERVICE 

■ Buy with confidence 
at your nearest store 




ORDER BY.MAIL OR CALL 
PERSONALLY, TODAY 


YOUR ONE STOP HOBBY SHOP 
PRE-PAK ELECTRONICS 


NSW: HEAD OFFICE: 

718 Parramatta Road, 
Croydon, Mail to P.0. Box 
43, Croydon, 2132. 
Telephone: 797-6144. 


NEW STORE at 
NEWCASTLE NSW 
Pre-Pak Electronics 
West End Arcade 
810 Hunter St 
Newcastle West 
(Cnr Florence St.) 

1 block from THE 
STORE' 


NSW: WOLLONGONG: 

Hi-Tec Electronics, 265 
Princes Highway, Corrimal, 
2518. Telephone: 84-9034. 


WEST AUSTRALIA: 

B.P. Electronics, 192-196 
Stirling Tee., Albany, 6330. 
Telephone: 41-3427. 


OLD: NORTH QUEENS¬ 
LAND: 

Philtronics, Cnr. Grendon Ef 
Palmer Sts., North Mackay, 
4740. Telephone: 78-855. 

BRISBANE: 

Delsound Pty Ltd., 103 
Cavendish Rd., Coorparoo. 
4151. Telephone: 97-2509. 

CANBERRA: 

The Electronics Shop, Shop 
2, Hackett Place, Hackett 
2602. Telephone: 47-6179. 

MELBOURNE: 

Flight Electronics, 1 Derby 
Road, Caulfield East, 3145. 
Telephone 211-4788, 211- 
4984. 

ADELAIDE: 

A.E. Cooling Radio/TV, 6 
Trimmer Road, Elizabeth 
South, 5112. Telephone 
255-2249. 




as e 



Create your own lamps and special lighting effects 
with International Rectifier's fibre optic sprays and 
kits. 

Experiment with this new science of tomorrow, today 
— we have just reduced prices by up to 25% so don't 
miss this great opportunity. Instructions and advice 
are provided with every kit. 

OP2020 LAMP KIT for "Capri" or "Tower". 

Ideal for beginners - easy to assemble yourself. 

OP2040 LAMP KIT for "Fountain" 
two-tiered spray of twinkling light. 

OP2050 LAMP KIT for "Fan" 

A large spray of shimmering light. 

OP2060 LAMP KIT for "Cascade" 
three-tiered spray of cascading light. 

OP8070 STARTER KIT —assortment. 

Designed for experimenter with 24 page manual. 
OP2030 LAMP KIT for "Umbrella" $8.50 

Popular style, beautiful in a breeze. 

LAMP SOCKET HI69 $1 50 

Suitable for 6V, 12V or 250V lamps 
15 Watt 12V lamp $0.55 

15 Watt 250V lamp $0 72 

OP8030 EYELETS (Pack of 20) $160 

OP8050 SPECIAL ADHESIVE (Bottle) $4.90 


$6.50 

$8.50 

$8.95 

$14.50 

$18.06 


PLAYMASTER 144 KIT 

Stereo Cassette Deck 


Recording 
Playback 
Pre-Amp 
for VORTEX 
Cassette Deck 


and 



w 


Complete 
Kit 

post & pack $2 
Without VORTEX Deck 
mechanism $69 p&p $2 
Deduct 


BuNd your own Cassette Tape Deck for less 
than $100 complete. High quality recor¬ 
dings are now possible at a cost ap¬ 
proximately 50^? cheaper than comparative 
commercial models. As featured in the 
August and current issues of this magazine, 
the Kit is complete with Metalwork, P.C. 
Boards, Cassette Deck, Transformer, 
Hardware, etc. 

Full parts price list available. Sand SAE 


10 - IN -1 MINIATURE MACHINE SHOP 


( 


*7 



lor 

METAL 

PLASTICS 

WOOD 


1 CONVf RTS IN SIC0N0S 10 

lj 

1 







I hr ceding 
I mil grinding 
Wunri turning 


Complete unit 
with motor 
from 


itM* 


emco imimat 


Send 10" x 7" S.A.E. for 
colour brochure and 
accessories list. 


LO-COST 10 WATT 
STEREO AMP KIT 

with San ken Hybrid 
1C modules 



$33 

P & P $2 




• Ceramic input. 

• Base and Treble 
controls. 

e Rumble and Scratch 
Filters. 

e Mains Power Supply. 


Our newest amplifier kit 
with full 10 watts rms per 
channel output, modern 
extruded aluminium front 
panel and 45 mm slider 
controls. Build your own 
cabinet to save extra ex¬ 
pense or mount amp under 
record player. 

Any turntable will give 
satisfactory performance 
(we recommend our 
Supraphon HC-12) while 
speakers should be 8 ohms 
(see below). It is possible to 
use a magnetic cartridge 
with the addition of a 
magnetic pre-amp, 
however, we have obtained 
very good results with • 
ceramic cartridge. 
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Build it yourself.... 
the perfect way to learn 

Imagine spending your spare time actually building your own CDI system, stereo amplifier, 
or digital clock etc. You can enjoy working on these projects right in your own home, and 
you will be amazed at the electronics knowledge you'll pick up in a relatively short period 
of time. 

You don't have to be an electronic's expert to build it; we help you every step of the way. 
With a few simple tools and our step-by-step instructions, you can assemble these kits in no 
time at all, and with the cash you'll save, you can buy more interesting projects to build for 
yourself. 



Space-ag^ DIGITAL CLOCK] 
in kit form 

«f«-- I ET1-521 
■~|ESK1'| $59.00 

Post $2.00 

Using standard TTL I .C/s, this 
popular kit is easy to build, even 
for the novice constructor. All 
parts mount easily on one P.C.B., 
uses "NIXIE" tubes for large 
display and easy viewing; features 
flashing seconds indicator. 


. s ,f A * L 'sToT^CH 

|y 5 $92.00 

■nplete K' 1 

-s' 

imer or D \ s pteys. — 

3.C. 1°°’ u ^ 


ELECTRONIC 
'Thief Trap" BURGLAR 
ALARM KIT ETI-503 

Complete 
protection 
for only 

$24.95 

Post $2.00 
Foolproof entry/exit time delay 
system automatically activates the 
k alarm control module for maximum ^ 
fire/intruder protection. 


AUTOMATIC fully protected 
BATTERY CHARGER 
ETI-309 $35.00 post $2.00 

E I ectronically 
controlled — 
current and 
voltage regulated 
— auto taper 
charging — short 
circuit and 
reverse polarity protected tor 12V. 




HI-POWER STROBE 

Complete 
Kit $19.50 

P&P $2.00 

For parties, 
theatrical produc¬ 
tions, dances etc. 
High output — will 
drive "slave" units 
for even greater light — fully adjustable 
to "freeze" even fast moving objects. 


LATEST 50W RMS per channel 
STEREO AMPLIFIER KIT 
ETI422 





AUTO VARIWIPER KIT eti-3oi 

Solid state relay control — for light or 
drizzling rain, easy to build. 

Highly effective with ALL types wiper 
motors for periodic wiping of 
windscreen — adjustable from 1 wipe per 
sec. to 1 wipe every 20 secs 

Now only $8.95 post 50c. 


Post $2.00 _ 

• High power (50W in 8 ohms) 

• Low Distortion (0.16% at 10W) 

• Low hum/noise level 

• Easy construction 

• Oiled teak cabinet. 

Modern styling and low cost make 
this amplifier "TOP VALUE" at a 
time when inflation is at the 
highest rate ever. Carefully 
engineered in every detail, the 
project may be assembled in a few 
evenings, even by the novice 
constructor. 

50 WATT SPEAKER KIT 

"Born and bred" for the ETI422 
with 12" woofer, 6" mid range, 
dome type tweeter and a 3 way 
design crossover. 

Frequency response — 20 Hz to 

20KHz, 8 ohms impedance. Fully 
guaranteed 12 months. 

Full Kit, only $59.00 each or 
$118.00 pair, pay freight on deli very. 

Versatile Kit 

4 INPUT FET 

audio mixer 

Project ETI-A01 

$24.50 

Post $1 -0® 


r~ i i ryy uuiy v' 

.gBSSff' 

' KIT ~ $ 59.00 

Post $1.So 



JWs nevv ( 

enab/es n°n *♦ ^ ec * r on/c The* 

. » ^°z. fissKi 

*"<■ Zz,:; 


INTEGRATED 
CIRCUIT 
LOGIC POWER 
SUPPLY 
ETI-111 
$19.50 

post $1.00 

Regulated and protected — output 1.5V 
to 1 5V D.C. at 1 amp maximum — ideal 
for servicemen, hobbyists, 
experimenters. Features fold-back 
current limiting protection. 


AUTO CAR 
THEFT ALARM 
ETI-305 
Now $22.25 

Postage $1.00 
The most effective 
complete car 
protection device 
available. Easy to 
install and automatically "armed witn 
entry/exit time delays. SAVE YOUR 
k CAR TODAY. 




w| 100 Watt 
POWER 
M AMPLI- 
7 $ FIER 

3 KIT 

Project 
ETI-413 

only $69.00 postage $2.00 

Ideal for guitar amps, organ or public 
address, this 100 watter makes a BIG 
noise for a SMALL cost. One of the 
most popular kits of the decade. 


MIXER/PRE-AMPLIFIER KIT 

ETI-419, $9.95. Post 50c 

This professional I.C. pre-amp, complete 
with base/treble controls, features 4 
inputs for max. versatility. Designed to 
match with 100 watt power amp above, 
but also suits many other applications. 
Advise inputs required (ETI Sept' 73). 
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OUR NEW MINIATURE RECEIVER — 

K 

1 

FANTASTIC .. .YES ... THE FERRANTI 
ZN414 l/C... REQUIRES ONLY 3 PARTS 

TO MAKE A COMPLETE RECEIVER 

WITH AGC . . . WRITE FOR DETAILS 



MAJOR STOCKISTS OF ALL GENERAL RADIO & ELECTRONIC COMPONENT PARTS - YOU NAME IT - WE WILL QUOTE 


Valves — Transistors — Zener & Power Diodes — Semi-Conductors - Diacs - Triacs — S.C.R.'s — I / C's. Speakers 

— Microphones — Coils — IFT's. Transformers — Inst Cases — Metalwork. Players & Changers — Meters — Relays — 
Condensers — Resistors — Bezels — Styli — Cartridges - Recording Tape — Probes — Instruments - Potentiometers 

— Crystals — Ferrite Beads — Cores — Baiuns - Terminals —Co-Axial Plugs & Sockets — Multi Connectors — Printed 

Circuit Boards — Copper Winding Wire — Etc. — Etc. 


POPULAR KITS - TOP QUALITY - LOWEST PRICES 


AUDIO 

1 Direct Reading A.F. 
Gen. 

2 SQ Wave Gen-lOHz- 
1 MHz. 

3 Solid State A.F. Gen. 

4 Additive Freq Meter. 

5 A.F. Tone Burst Gen. 

6 Laboratory Solid State 
A.F. Gen. 

7 Scaler / Divider Unit 

8 Crystal Freq Cali¬ 
brator. 

9 Direct Reading A.F. 
Meter-tO 200KHZ — 
10MV-2V). 

10 High Performance A.F. 
Gen. 

11 White Noise Gen. 

12 — 

13 — 

14 — 

AUTOMOTIVE UNITS 

15 Tacho 8. Dwell Angle for 
Service Stations. 

16 Dwell Extender Unit. 

17 Solid State — CDI. 

18 All Electronic Ignition 
System. 

19 Windscreen Vari Wiper. 

20 Tacho 8. Dwell Unit. 

21 Brake Light Warning 

22 Emergency Flashor. 

23 High Efficiency 
Flasher. 

24 Solid State Volt Reg. 

25 Car Theft Alarm 
Svstem. 

26 Ignition Analyser & 
Tachometer Unit. 

27 Strobe Adaptor for 
Ignition Analyser. 

28 Car Burglar Alarm. 

29 — 


BATTERY CHARGERS 

30 6 Volt — 1 Amp. 

V 12 Volt — 1 Amp. 

32 Automatic H/ Duty. 

33 1-14 Volt — 4 Amp. 

34 1973 Automatic Unit. 

35 Constant Current Unit. 

36 — 

37 — 


CONVERTERS — IN¬ 
VERTERS 

38 12 VDC 300 600V 100W 

39 12 VDC 240 VAC 20W. 

40 12 VDC 240 VAC 50W. 

41 24 VDC 300 VDC 140W. 

42 24 VDC 800 VDC 160W. 

43 — 

44 — 


C.R.O. UNITS 

45 1963 3“ Calibrated. 

46 1966 3" C.R.O. 

47 1968 3" Audio C.R.O. 

48 C.R.O. E lectronic 
Switch. 

49 C . R O . Wideband 
P / Amp. 

50 C.R.O. Calibrator. 

51 — 

52 — 


INTRUDER WARNING 
SYSTEM 

53 Electronic Thief Trap. 

54 Infrared Alarm System. 

55 Simple Burglar Alarm. 

56 Light Beam Relay. 

57 Car Burglar Alarm. 

MULTIMETERS & V.O.M. 

58 Protected D.C. Multi- 
meter. 

59 Meterless Voltmeter. 

60 Wide Range Voltmeter. 

61 F.E.T. D C. 

62 1966 V.T.V.M. 

63 1968 Solid State V.O.M. 

64 1973 Digital V.O.M. (1). 

65. 1973 Digital V.O.M. (2). 

66 High Linearity A C. 
Millivoltmeter. 

67 — 

68 — 

PHOTOGRAPHIC UNITS 

69 50 Day Delay Timer. 

70 Regulated Enlarger 
Line. 

71 Slave Flash Unit. 

72 Sound Triggered Flash. 

73 Solid State Timer. 

74 Auto Trigger For Time 
Lapse Movies. 

75 — 

76 — 

REGULATED POWER 
SUPPLIES 

77 Laboratory Type 30/ 1 
Unit. 

78 Laboratory Type Dual 
Power Supply. 

79 Serviceman's Power 
Supply. 

80 Solid State H.V. Unit. 

81 1C Variable Supply 
Unit. 

82 1972 1C Unit (E/ T). 

83 Simple 5V 1A Unit. 

84 Simple 3 6V 3.5A Unit. 

85 S / C Proof 0 30 VDC at 
1A. 

86 Reg 0-30VDC at 3A 0/ L 
Protected. 

87 Variable Reg 12V 05A. 

88 Reg 0/ Load & S / C 
Protection 60 VDC at 2A 
(1973) — EA. 

89 — 

90 — 

R.F. INSTRUMENTS 

91 Solid State Test Osc. 

92 Signal Injector 8. R / C 
Bridge. 

93 Solid State Dip Osc. 

94 "Q" Meter. 

95 Laser Unit. 

96 Digital Freq Meter 
200KHZ. 

97 Digital Freq Meter 
70MHz. 

98 IF Alignment Osc. 

99 27MHz Field Strength 
Meter. 

100 100KHZ Crystal Cal. 

101 1MHz Crystal Cal. 

102 Solid State Dip Osc. 

103 V.H.F. Dip Osc. 

104 V.H.F Powermatch. 


105 V.H.F. F/S Detector. 

106 S.W.R. Reflectometer. 

107 R.F. Impedance Bridge. 

108 Signal Injector. 

109 1972 FET Dipper. 

110 Digital Freq Meter. 

111 Simple Logic Probe. 

112 Frequency Counter 8. 
DVM Adaptor. 

113 Improved Logic Probe. 

114 Digital Logic Trainer. 

115 Digital Scaler / 
Preamp. 

116 Digital Pulser Probe 

117 Antenna Noise Bridge. 

118 Solid State Signal 
Tracer. 

119 1973 Signal Injector. 

120 Silicon Diode Sweep 
Gen. 

TRAIN CONTROL UNITS 

124 Model Control 1967. 

125 Model Control with 
Simulated Inertia. 

126 Hi-Power unit 1968. 

127 Power Supply Unit. 

128 SCR PUT Unit 1971. 

129 SCR PUT Unit with 
Simulated Inertia 1971. 

130 Electronic Steam 
Whistle. 

131 Electronic Chuffer. 

TV INSTRUMENTS 

134 Silicon Diode Sweep 
Gen. 

135 Silicon Diode Noise Gen. 

136 Transistor Pattern Gen. 

137 TV Synch 8. Pattern 
Gen. 


VOLTAGE / CURRENT 
CONTROL UNITS 

142 Auto Light Control. 

143 Bright/Dim Unit 1971. 

144 S.C.R. Speed Controller. 

145 Fluorescent light 
Dimmer. 

146 Autodim Triac 6 Amp. 

147 Vari Light 1973. 

148 Stage, etc. Autodimmer 
2KW. 

149 Auto Dimmer 4 8. 6KW. 


RECEIVERS — TRANS¬ 
MITTERS — CON¬ 
VERTERS 

153 3 Band 2 Valve. 

154 3 Band 3 Valve. 

155 1967 All Wave 2. 

156 1967 All Wave 3 

157 1967 All Wave 4. 

158 1967 All Wave 5. 

159 1967 All Wave 6 

160 1967 All Wave 7. 

161 Solid State FET 3B/C 

162 Solid State FET 3 S / W 

163 240 Communications 
RX. 

164 27 MHz Radio Control 
RX 

165 All Wave IC2. 

166 Fremodyne 4 1970. 

167 Fremodyne 4 1970. 

R.F. Section Only. 

168 no Communications 
RX. 

169 160 Communications RX. 


170 3 Band Preselector. 

171 Radio Control Line RX. 

172 Deltahet MK2 Solid. 
State Communications 
RX. 

173 Interstate 1 Transistor. 
Receiver. 

174 Crystal Locked H.F. 
RX. 

175 E A 130 Receiver 

176 E.A. 138 Tuner/ 
Receiver. 

177 Ferranti 1C Receiver. 

178 Ferranti 1C Rec/Amp. 

179 7 Transistor Rec. 

180 — 

181 — 

TRANSMITTERS 

182 52MHz AM. 

183 52MHz Handset. 

184 144MHz Handset. 
CONVERTERS 

187 MOSFET 52MHz. 

188 2 6 MHz. 

189 6-19 MHZ. 

190 V.H.F. 

191 Crystal Lucked HF 8. 
VHF. 

AMPLIFIERS PREAMPS 
8. CONTROL UNITS 
MONAURAL 

194 Mullard 3 3 

195 Modular 5 10 8. 25 Watt. 
STEREO 

196 1972 PM 129 3 Watt. 

197 Philips Twin 10 10W. 

198 PM 10 + 10W. 

199 PM 128 1970. 

200 PM 132 1971. 

201 E TI -425 Amp 8. 
Preamp. 

202 ETI 425 Complete 
System. 

203 ETI 416 Amp. 

204 PM 136 Amp 1972. 

205 PM 137 Amp 1973. 

GUITAR UNITS 

209 P / M 125 50W. 

210 E / T 100 100W. 

211 P M 134 21W. 

212 P M 138 20W. 

213 Modular 200W. 

214 Reverb Unit. 

215 Waa Waa Unit. 

216 Fuzz Box. 

PUBLIC ADDRESS UNITS 

219 Loud Hailer Unit. 

220 P.A. Amp 8t Mixer. 

221 P M 135 12W. 

222 Modular 25W. 

223 Modular 50W. 

CONTROL UNITS 

225 P / M 112. 

226 P / M 120. 

227 P / M 127. 

MIXER UNITS 

229 FET 4 Channel. 

230 ETI Master Mixer. 

231 Simple 3 Channel. 

TUNER UNITS 

232 P M 122 

233 P / M 123. 

234 P / M 138. 

235 Simple B / C. 


PREAMPLIFIERS 

237 Silicon Mono. 

238 Silicon Stereo. 

239 FET Mono. 

240 Dynamic Mic Mono. 

241 Dynamic Mic Stereo. 

242 P / M 115 Stereo. 

243 — 

MISCELLANEOUS KITS 

244 Geiger Counter. 

245 Direct Reading Im¬ 
pedance Meter. 

246 — 

247 Electronic 
Anemometer. 

248 Simple Proximity 
Alarm. 

249 Pipe 8i Wiring Locator. 

250 Resonance Meter. 

251 Electric Fence. 

252 Metronome Ace Beat. 

253 Transistor Test Set. 

254 Electronic Ther¬ 
mometer. 

255 Flasher Unit. 

256 Lie Detector. 

257 Metal Locator. 

258 Stroboscope Unit. 

259 Electronic Canary. 

260 240V Lamp Flasher. 

261 Electronic Siren. 

262 Probe Capacitance 
Meter. 

263 Moisture Alarm. 

264 AC Line Filter. 

265 Proximity Switch. 

266 Silicon Probe Electronic 
Thermometer. 

267 Transistor / FET 
Tester. 

268 Touch Alarm. 

269 Intercomm Unit. 

270 Light Operated Switch. 

271 Audio / Visual 
Metronome. 

272 Capacitance Leakage 
Checker. 

273 Audio Continuity 
Checker. 

274 Bongo Drums. 

275 Simple Metal Locator. 

276 Keyless Organ 

277 Musicolour. 

278 Stereo H Phone. 
Adapter. 

279 Attack / Decay Unit. 

280 Tape Recorder Vox 
Relay. 

281 Tape Slide Syn 
chroniser. 

282 Tape Actuated Relay. 

283 Auto Drums. 

284 1C Vol Compressor. 

285 Audio Attenuator. 

286 Thermocouple Meter. 

287 Door Monitor. 

288 Earth "R" Meter. 

289 Shorted Turns Tester. 

290 Zenor Diode Tester. 

291 Morse Code Osc. 

292 Simple Electronic 
Organ. 

293 Pollution 8. Gas 
Analyser. 

294 Universal H / Phone 
Adaptor. 

295 Super Stereo ETI 410. 

296 "Q" Multiplier. 


PHONE 
662 3506 


E. D. & E. 


(SALES) 

PTY. LTD. 

1T8LONS DALE STREET, MELBOURNE - 3000 - VIC 


PHONE 

662-3506 
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Telephone exchange 

Readers contemplating building the Automatic Telephone Exchange described 
in the July, 1974, issue will be interested in a number of alternative 
arrangements suggested by a reader. These are aimed at eliminating some of 
the more specialised telephone components which may be difficult to obtain. 


by N. J. DIENER* 


Having built the telephone exchange 
described in the July issue, I feel that 
readers may be interested in a few sim¬ 
plifications I have devised. 

The D relay requires 11 break contacts 
and 1 change over contact (for 10 lines). 
Nine of the break contacts can be 
eliminated by using 10 silicon diodes 
(EM401 or similar) connected as shown. 
The D contact, when closed, connects all the 
leads to chassis through the diodes, but the 
diodes isolate the wires from the line relays 


o i 




- II— ATONES 

IN 

A/2 200 200 


L T 

- T 


For this simple exchange it is possible to 
dispense with the tone winding on the "A" 
relay and substitute a capacitor. 


The large number of 
contacts called for on 
the "D" relay may have 
deterred some would-be 
constructors. A network 
of isolating diodes as 
shown is not only more 
convenient but , in some 
ways, a more elegant 
arrangement. 


"D"BREAK 
CONTACTS 



10xEM401 





In the original design the 
"C" relay had a low 
resistance (5 ohm) coil 
and was connected in 
series with the uni¬ 
selector coil. The 
alternative is a higher 
resistance coil in parallel. 


This generator will 
provide enough 
power at 33Hz to 
operate the bells, the 
lower frequency 
making the ad¬ 
justment of the bells 
less critical. See text 
for details of the 
transformer. 



and from each other. 

The C relay with a 5 ohm winding, 
originally specified, posed a problem. The 
lowest resistance coil on hand was 50 ohms, 
and this was too high to use in series with 
the uniselector drive magnet. 

The solution was to connect a 300 ohm coil 
in parallel with the uniselector magnet. 
This worked quite satisfactorily but, if the C 
relay releases too quickly, it will need a 
diode or capacitor network to increase the 
release time. (Editorial note: If a capacitor 
is used a small amount of resistance would 
be connected in series to protect any 

♦Flat 5,450 South Rd, Marleston, SA 5033. 


associated contacts.) 

The ring and dial tone generator was 
designed around an interstage transformer 
discarded from a transistor radio. It was 
equipped with a 400 ohm centre tap winding, 
and a 900 ohm winding. It was relatively 
large, approximately lY 4 in in each 
dimension. Smaller types may not generate 
the necessary power. The circuit operates 
at approximately 33Hz. 

The final problem concerned the A relay. 
A relay having a tone winding was not 
available, but this was overcome by using a 
coupling capacitor, as shown in the circuit. 

These ideas may help other constructors 
to achieve success in the project, or en¬ 
courage them to tackle it. S 


COLOUR 

TV 

SERVICING 

Prepare NOW for C-DAY 

To help you prepare for the big 
rewards of Colour TV Receiver 
Servicing The Australian School 
of Electronics offers a unique 
Programme of Courses. 


COURSES: 

• Solid-state technology 

• Colour TV Receiver Servicing 
(Theory) 

PREPARATORY COURSES: 

• Fundamentals of Electronics 

• Radio Receiver Servicing 

• TV Receiver (B 8- W) Servicing 

SPECIAL COURSES: 

• Digital Electronics 

• Digital Systems 

If you prefer to study in your 
home, you may enrol in the 
HOME STUDY PROGRAMME. If 
you prefer to study under the 
Personal Tuition of our top-line 
Lecturers, you may enrol in the 
PERSONAL TUITION PRO¬ 
GRAMME. All students are in¬ 
vited to attend for the PRAC¬ 
TICAL TRAINING PRO¬ 
GRAMME. For further details of 
these exciting and rewarding 
PROGRAMMES write requesting 
FREE BROCHURES. 

AUSTRALIAN SCHOOL 
OF 

ELECTRONICS 


45 Lexton Rd. 

Box Hill 3128 

Phone 89-3674 

'THE FINEST IN 
ELECTRONIC TRAINING" 
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Letters to 
the editor 


The views expressed by correspondents are 
their own and are not necessarily endorsed 
by the editorial staff of "Electronics 
Australia". The Editor reserves the right to 
select letters on the basis of their potential 
interest to readers and to abbreviate their 
contents where this appears to be ap¬ 
propriate. 

Test cassettes? 

Just recently I have had to replace the 
head, oscillator coil and preamp IC in my 
cassette machine. Now according to me, the 
bias levels, and recording levels will need 
adjusting, and this is in fact stated in the 
service manual. But in order to do this a test 
cassette with pre-recorded tones at dif¬ 
ferent levels and frequencies is required. 

I have been told by the company con¬ 
cerned that no such cassette is available, 
and that this readjustment isn’t necessary. 
This I don’t believe, and I’m frankly 
disgusted with their attitude. 

Do you, or any of the readers, know of a 
suitable test cassette that is available? If 
not, it seems to me that one of the cassette 
companies should produce one. Perhaps 
then the service on cassette recorders 
would improve. 

I. Morrison (Hermit Park, Qld.). 
COMMENT: A pre-recorded test tape won’t 
be of much use in readjusting recording or 
bias levels, which are best adjusted using 
an audio oscillator and level-distortion 
meter. However, it would certainly help in 
adjusting head azimuth. As we noted on 
page 9 of the June issue, a fairly wide range 
of Philips test cassettes is available from 
United Electronic Servicing Pty Ltd, of 443 
Concord Road, Rhodes, NSW 2138. The 


range includes cassettes to test both 
frequency response and azimuth. 

Colour bar 

I often wonder at the petty-mindedness of 
pur socialist government in demanding that 
the television stations insert a 4.43MHz 
notch filter in the video chain to prevent any 
colour signal from being radiated. 

Presumably, this is aimed at those few 
who do happen to own a colour receiver, in 
attempting to prevent them from installing 
a ‘Chroma-lock’ and viewing some 
programmes in colour now — so, what if 
they do?? It surely isn’t going to hurt 
anyone. 

The major effect of these filters, and the 
one of which I complain, is that of a marked 
degradation of the picture quality during an 
otherwise colour programme, especially at 
colour change edges (note the news 
reader’s head surrounded by annoying 
‘dots’ on the ABC). Hiis is exceptionally 
annoying on a monochrome receiver, but 
not so noticeable on a colour receiver due to 
the ‘dot’ structure of the picture tube. 

Isn’t it enough that we, the viewers, have 
to put up with inferior programming 
without having an inferior quality picture as 
well? 

Now that all Sydney channels have finally 
succumbed to Government pressure, this 
leaves us with four TV stations transmitting 
poor quality pictures, and in many in¬ 
stances, programmes as well. 

I wonder if the insertion of the notch filter 
in any way contravenes the standards laid 
down very carefully by the ABCB to give 
Australia one of the world’s best TV 
systems. 


The only other alternative, if the 
Government wants to be so pedantic, is to 
ask all stations to use only their 
monochrome equipment on any programme 
going to air, thus avoiding the annoying 
‘fringes’ at colour change edges. 

D. R. Hegarty, 

Randwick, NSW. 

COMMENT: As noted in the November 
leader, the situation does seem to have 
become rather Gilbertian. Your point about 
a comb filter possibly contravening ABCB 
regulations is an interesting one; have you 
sought comment from them? Happily it 
won’t be long now before the question is an 
academic one, and you’ll be able to watch 
your colour programs unfettered by either 
chromalock or filter. 

Rapid PC drilling 

Following on from your item on rapid 
etching of printed circuit boards using a 
mixture of Hydrogen Peroxide and 
Hydrochloric acid, I would like to recom¬ 
mend a method that I have devised for rapid 
drilling of boards so etched. 

The board is mounted vertically in a vyce 
or similar jig at one end of the work bench 
and a twelve gauge shot gun mounted at the 
other. Using sparrow shot, sufficient holes 
should be made in the board to ac¬ 
commodate most components; holes for 
larger components can be made using 
standard shot. Relays and the like can be 
fitted using single ball cartridges which 
make quite a large if somewhat jagged hole 
— but this can be cleaned up with a file if 
required. 

A range of 2-3 metres for fibre glass and 5- 
6 metres for phenolic boards are recom¬ 
mended, double sided boards requiring 
about 20pc less distance than single sided 
boards. 

I hope to continue experiments on the use 
of steel plate masks for high speed 
programmed drilling when I am up and 
about again (the pathways of amateur 
research are not without their pitfalls) and I 
will forward details of results. 

R. Roper 
Hawthorn, Vic. 

COMMENT: Point taken. We hope you are 
on your feet again soon, and wish you luck 
with your experiments. You may need it! 

FM coverage unfair 

I read with surprise your optimism iril 
regard to the introduction of the FM ser¬ 
vice. I am referring to ‘‘HiFi News” Sep¬ 
tember under the heading, ‘‘Will FM be 
shunted sideways — again?”. Also to Oc¬ 
tober edition under the title of, ‘‘Frequency 
Modulation Broadcasting: Proposed 
Australian Standards.” 

I am sure that you are aware of the work 
being done by the ‘‘Music Broadcasting 
Society of NSW” viz the tests carried out at 
the ‘Sounds Spectacular 75’ exhibition at 
Centrepoint, which you gave so much 
prominence to in your magazine, and later 
at the 1974 HiFi exhibition at the Koala 
Motor Inn. You may argue that these tests 
came too late for inclusion in your 
magazine, maybe —- but you are not giving 
the public a clear picture of what is hap¬ 
pening in this field. 

Are you aware that FM stereo tests are 
expected to start on or about November 1st? 
Are you aware that Mr. Jeff Rushton, 
Assistant Secretary (Radio), of the 
Department of the Media on addressing the 
M.B.S. on 30th July, 1974 denied a similar 


ACOS REPLACEMENT LONG LIFE CARTRIDGES 


Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. 


GP91-1 MONO CRYSTAL Stereo Compatible $6.95 
GP9I-2 HIGH OUTPUT MONO CRYSTAL 

Stereo Compatible.$6.95 

GP92 MONO CERAMIC Stereo Compatible $7.55 

GP93 STEREO CRYSTAL . $8.55 

GP94-1 STEREO CERAMIC . $8.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 

AMPLIFERS.$9.95 

GPI04 MINI STEREO CERAMIC . $9.95 


*5 



All cartridgae 
fitted with 
DIAMOND STYLUS 
at no extra cost 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents 


AMPLION (A’ASIA) PTY. LTD. 


* 31 Majors Bay Rd., Concord. 
Sydney, NSW. Phone 73 1227 
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article as your September accusing the 
department of disinterest in getting FM off 
the ground. I feel it is your duty to your 
readers to give them the true picture of 
what is happening. It seems in this subject 
the national dailies have given a better 
picture. All being well FM stereo will be 
under test by the time the November edition 
comes out so don’t be so out of date. 

Referring to the letter by J. Brown 
(October P. 105). I disagree that the com¬ 
ponent situation is the fault of the 
Australian Government. But I do agree that 
little problems arise by purchasing from 
overseas firms especially UK ones. I first 
started importing records about 15 months 
ago because of the low local standards. I 
was surprised to find this a lot cheaper. I 
have now extended my purchasing to HiFi 
equipment and more recently to com¬ 
ponents. If the UK can give such good 
service under its present financial dif¬ 
ficulties then what’s wrong in this country? 

I doubt that this will be published but my 
advice to readers especially those who 
depend on mail order is to purchase from 
overseas. 

R. G. Fletcher 

Spit Junction, NSW. 

COMMENT: With greater frequency and 
space, the daily papers can afford to devote 
much more space than we to expectations, 
as opposed to facts. We are aware that the 
Music Broadcasting Societies in both NSW 
and Victoria hope to have experimental FM 
transmissions going before the end of the 
year, and wish them all success. But this 
will still be a long way short of full scale 
nation wide FM broadcasting, about which 
things seem to have gone strangely quiet. 
We leave readers to decide whether we are 
out of touch, or unduly pessimistic. 

AM tuner designs 

As a dedicated reader of your magazine 
for 25 years, I must take you to task over 
your presentation of radio tuners in recent 
years. You seem to have fallen into the 
habit of describing new types of tuners 
without adequately revealing their 
limitations. 

Being something of a sucker for in¬ 
novation in this area, I have built various 
designs, both for my own use and to help out 
impecunious friends with a desire to listen 
to good music via the ABC. 

In general, the Playmaster 122 has 
provided years of good service, but the 
potential shown by the Homodyne in a 
direct comparison, in the area of distortion 
and frequency response (electrostatic 
speakers, etc), is unsettling. However I feel 
that a tuner must first separate stations with 
no appreciable background noise; then, and 
only then, can the bonus of frequency 
response and low distortion be appreciated. 

What about tuning the interstage coupling 
on the Homodyne, using one of the tuning 
units with three coils? This was suggested 
by the author, and I would think a slight 
reduction in high frequency response to 
improve selectivity could be tolerated. 

G.W. Wylie 

Lane Cove, NSW. 

COMMENT : The original Homodyne design 
was published mainly because we believed 
readers would find the concept an in¬ 
teresting one, and worth developing further. 
The selectivity of the basic design has 
proved marginal for Australian conditions, 
we agree, and your suggestion seems 
logical. ® 



ONLY 

$ 2 . 00 * 

(Plus postage) 


35 DO-IT-YOURSELF PROJECTS 
FROM ELECTRONICS AUSTRALIA 

If you like building electronics projects in your spare time - 
or if you're heading in that direction - you can't afford to 
miss out on this exciting new book of popular projects. Not 
too big, not too expensive, they've all been carefully 
checked and up-dated. Yes, thirty-five do-it-yourself 
projects in a single book. Some of them will be just for you! 


HURRY! GET YOUR COPY NOW FROM YOUR 
LOCAL NEWSAGENT, OR BY MAIL FROM OUR 
OFFICE 

* Recommended retail price 

--- 1 

To; Electronics Australia, PO Box 163, Beaconsfield 2014. 

Please send me . . . copies of Electronics Australia "PROJECTS 8- CIRCUITS" 
at $2.60 each, posted to an address within Australia. For overseas buyers: 
$A2.00 plus postage estimated for 220gms posted weight. Please enclose 
cheque, money order, Australian postal order, etc. NOT CASH. (Please note: we 
do not invoice, except by prior arrangement). 

NAME.(please print) 


ADDRESS. 


POSTCODE. 
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have made 
some changers 


For years we've been one of the 
major component suppliers to the 
industry. That component being 
changers. 

We've been gathering experience 
and along the way we have picked up 
' a lot of inside knowledge about what 
the hi-fi buff wants. And what he 
needs. 

Now we've made some changes. 

A new range of BSR turntables 
is available to you. Automatic, 
transcription and priced to suit any 
system. 


BSR 


MCDONALD 


BSR (A'asia) Pty. Limited, 

Anne Street, St. Mary's, 2760. 
TELEGRAMS "BSR" St. Mary's, 2760 
Telex: 23159 Phone 623 0375 

BSR 122 


BSR 810 Automatic/Manual Transcription Turntable $271.18* 

The top of the BSR range and suitable for the most sophisticated systems whether professional or for the 
connoisseur. Operated by a pre-programmed sequential cam system for beautifully smooth operation. A low 
mass transcription arm floats in a concentric gimbal arm mount, virtually eliminating tracking error. It has 
precise zero balance adjustment over the full range of cartridge and stylus masses. The diecast, dynamically 
balanced turntable is driven by a high torque synchronous 4-pole motor. The automatic change is worked on 
an umbrella type centre spindle to save wear on your records. The 810 also features variable pitch control, dual 
range anti-skate, stylus position gauge, stylus brush, automatic tonearm lock, slide in cartridge carrier and 
viscous damped cue and pause with exclusive friction clutch. 

The unit comes complete with an AD K5E magnetic cartridge with elliptical diamond stylus and can be 
supplied with a teak plinth and smoked perspex cover. 

BSR 710 Automatic/Manual Transcription Turntable $251.71* 

A slightly more economic version of BSR's fabulous 810. The specifications are similar except the 710 
has a low mass aluminium arm suspended in a ball-bearing race, balanced by resiliently mounted decoupled 
counterweight, and fitted with an ADC K7E magnetic cartridge with elliptical diamond stylus. 

BSR 660 Magnetic Automatic/Manual Turntable $136.46* 

The finest model in BSR's Professional Series. Includes luxurious walnut base, tinted dustcover, ADC K7E 
elliptical diamond stylus cartridge. A heavy die-cast platter coupled to a heavy-duty synchronous motor insures 
low wow, flutter, and rumble, and unvarying speed regardless of the number of records on the platter or 
variations in electric voltage. The tone arm is a low-mass aluminium design, suspended on low-friction needle 
and ball bearings, and equipped with an adjustable counter-weight, dual-range, anti-skate control, slide-in 
cartridge head. An automatic locking device prevents accidental arm movement that could damage the stylus 
or records. 

BSR 550 Magnetic Automatic/Manual Turntable $123.82* 

The best performing turntable in its price class. The 550 is well suited to any quality audio system. A 
synchronous motor insures low wow, flutter, and rumble, and unvarying speed regardless of the number of 
records on the platter or variations in electric voltage. The tone arm system is the same used in the 660, 
complete with a viscous-damped cue/pause control mounted on a handsome teak base, with tinted dust cover, 
and ADC K8E cartridge and elliptical diamond stylus. 

BSR HT70 Four Speed Single Play Turntable $137.45* 

This is a high precision luxury player ideal for that select group of enthusiasts who insist on manual 
operation. It features a deep rim, diecast turntable weighing 4% lb, engineered to provide a perfect tracking 
angle, a rotating stub spindle which avoids centre hole wear on your records, and a fully synchronous 
dynamically balanced 4-pole motor to lock on to the frequency and compensate for fluctuations in the mains 
voltage. It features the BSR anti-skate force control and a low mass tone arm supported on ball race bearings, 
fitted with an ADC K7E cartridge. 

The range of B$R changers are available at your nearest Hi-Fi store. 

^Recommended retail price at the time of going to press. 
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Classical 

Recordings 

Reviewed by Julian Russell 



Toscanini — four superb discs 


brass. 

In Hary Janos you’ll need more gain to 
bring in the whispered passage that follows 
the opening explosive chord. But leave the 
gain on so that when you reach the second 
band, the Viennese Musical Clock, you will 
get the full benefit of the delightful scoring. 
Do the same for the following Song, 
fairylike in its fragile gracefulness. The 
cembalom is very well reproduced indeed. 
The Intermezzo is “echt” Hungarian and 
here you can delight yourself by listening 
particularly to the horns’ staccato bars in 
the middle section. (I turned the highs down 
a bit for this.) The Finale is consistently 
exciting and here you might gainfully give 
particular attention to the unanimity of the 
string trills just before the coda. 


RCA are doing music lovers a great service by issuing splendidly reprocessed 
recordings by the great Arturo Toscanini, most of them originally recorded in 
mono during the early 1950s and 60s. Also not to be ignored is the fact that 
these discs are offered under RCA's economy-priced Victrola label. 


RICHARD STRAUSS — Tod und 

Verklarung. Till Eulenspiegels Lustige 

Streiche and Don Juan. Played by the 

NBC Orchestra conducted by Toscanini. 

RCA Victrola Mono VVM1-7004. 

I found that, on my equipment, a bass 
boost helped the sound in which the clarity 
of the playing is still to be revered. To this, 
in all three Tone Poems, can be added 
Toscanini’s indomitable drive. The 
woodwind timbre is quite distinctive and 
faithful and the timpani recorded as 
discretely as they were used in the live 
performances of this work. The very loud 
tuttis of the augmented Straussian or¬ 
chestra sometimes sound a little congested 
by modern standards but this is more than 
amply balanced by many other fine 
features. Toscanini uses no false heroics. 
He even gives the final Redemption theme a 
stateliness that goes far to disguise its 
banality. Nowadays you’d hear more of the 
recorded brass in the climax of this theme 
but I was left unworried by this minor 
shortcoming. I have chosen this work to 
review first because it was the only one of 
the three on the disc that caused me any 
slight discomfort. The other two are grand. 

In Till Eulenspiegel Toscanini, whose 
reputation as the strictest of martinets still 
lingers, displays a sense of humour that will 
surprise only those who never heard him 
conduct Verdi’s Falstaff. During Till you 
will have to put up with an awkward turn¬ 
over, though it comes in about as con¬ 
venient a place as any. The many changes 
of moods and tempos are dealt with so 
smoothly that they don’t cut the work up 
into brief episodes but preserve its con¬ 
tinuity. The engineering is very clear and 
the brass in much better balance in the 
climaxes. You will hear some truly won¬ 
derful horn work and the trumpets and 
trombones are always fine without any 
unseemly glare. Indeed Toscanini’s 
treatment of the brass section reminds me 
of Strauss’ advice to a pupil — “Never look 
at ’em, my boy. You’ll only encourage 
’em.’’. The epilogue is delivered with great 
beauty but entirely without sen- 
timentalisation. 

Don Juan rushes impetuously into its 
magnificent opening. Here is true fire that 
one feels could quite easily catch alight. In 
this work too there is admirable clarity in 
the tuttis, while the love episodes have un¬ 
matched ardour. There are some seraphic 


solos from the first desk reed players but no 
vulgar spotlighting of them. My overall 
impression of the performance was one of 
terrific urgency never taken to to the point 
of recklessness. And guess who wrote the 
sleeve notes — Spike Hughes! 

★ ★ ★ 

PROKOFIEFF — Symphony No. 1 in G 
(Classical). 

SIBELIUS — Finlandia. 

KODALY — Hary Janos Suite. NBC Or¬ 
chestra conducted by Toscanini. RCA 
Victrola Mono VVM1-7006. 

The mono sound is fine and you will need 
no bass boost here. After playing the first 
disc I turned the gain down a little. 
Toscanini’s tempo in the first movement is 
a little faster than that of most other con¬ 
ductors’. And in this too you have the same 
irresistible drive interrupted by passages of 
the utmost delicacy. The great contrast 
achieved by the slow opening of the second 
movement might explain the speed of the 
first. Here all is elegance you’ll be lucky 
ever to hear again. The wonderfully sturdy 
Gavotte movement is full of lighter colour 
changes. And I have never heard the Finale 
go so fleetly yet without a single stumble or 
falter. It is an extraordinary exercise in 
seemingly effortless accuracy. 

Finlandia has all the patriotic fervour 
you’d expect. The sound here is a little on 
the hard side but many might think* this 
suitable. The processing is so good that even 
the triangle can be clearly heard. In this 
item a little bass boost again helps, 
especially the tone of the brilliantly used 


Toscanini established a now legendary 
reputation by conducting mainly operas and 
the 19th century romantic repertoire. He 
chose these works — or indeed they were 
demanded of him — because he was for 
many years a peripatetic artist attached 
permanently to no one organisation but 
travelling extensively to wherever his 
engagements took him. In the last years of 
his life he was appointed permanent con¬ 
ductor of the NBC Orcestra in New York 
and at an age when most men think of 
retiring he extended his repertoire, up-dating 
it to include works of more-recent origin. 


★ ★ ★ 

MENDELSSOHN — Symphony No. 4 in A 
(Italian). 

SCHUBERT — Symphony No. 9 in B Minor 
(Unfinished). NBC Orchestra conducted 
by Toscanini. RCA Victrola Mono 
VVMl-7002. 

BRAHMS — Piano Concerto No. 2 in B Flat. 
Vladimir Horowitz and the NBC Or¬ 
chestra conducted by Toscanini. RCA 
Victrola Mono VVM1-7003. 

This performance faces, of course, very 
stiff competition from more recent 
recordings on the same and other labels and 
the many different interpretations by 
soloists and conductors. But the Toscanini- 
Horowitz is still worthwhile property to 
own, especially at its attractive price. I 
thought the opening of the first movement 
sounded a little matter-of-fact*. I also 
thought, despite apparent incongruity, that 
the piano part was a bit on the showy side — 
the last thing one would expect to come 
across in Brahms. Horowitz’ playing is 
faultless technically but to me he presents 
the movement as if he were trying to 
popularise it. No doubt there are many 
admirers of this poster-type public relations 
style, which seems all the more evident 
against the background of Toscanini’s much 
more pure intentions. 

There were, however, bars in which even 
that stern purist gives the impression of 
leaning a trifle towards the soloist’s style, 
but after all that’s the function of evqry 
good accompanist. I still remember the 
clashes between Szell and Schnabel during 
rehearsals of Brahms’ First Piano Concerto 
during their Australian tour some 30-odd 
years ago. Each had his own idea of just 
how the work should be interpreted and the 
end result was a compromise by both. After 
all there are limits to how much even the 
greatest conductors can impose their will on 
a soloist. But even in this first and least 


We can now benefit from this heritage. To 
many of the younger generation of record 
buyers hid is merely a name to be spoken in 
reverence without ever having heard ( a bar 
of anything he conducted. Now they can 
judge for themselves just how great a 
musician he was. 

I many of these newly processed discs 
you will be surprised at the quality of the 
mono sound and the almost complete 
absence of surface noise. I propose to 
review here the first four of the series which 
will eventually include most of his major 
recordings. 


The Toscanini story — a great musician 
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tt tfir electronic agencies 

»• l'\^T THE MAIL 0RDER DISCOUNT house. 

P O BOX E5, CONCORD EAST. 2137 
Money cheerfully REFUNDED if not fully satisfied 


Up 


NEW 6-12 VOLT 
ROTARY 
SOLENOID 
SWITCH MOTOR 
□ $4.90 

Never again at this low price! 

This elctro-mechanical rotary actuating 
mechanism will suit all OAK type H switches 
up to 12 positions Compact in size, only 
54mm x 54mm x 50mm long (approx). Limited 
quantity available 


vu 



STEREO METERS 
200uA 

□ $6.95 each. j| 

Large IWxlW scales. I 

Balance both channels of your stereo system. 
Circuit diagrams supplied FREE. Meters 
200uA. 600 ohms res. each side. Total size 
3V4" long x 1” wide x 1 Vi" deep. 

new LANTASTIC 

ULTRASONIC 
TRANSDUCER 

□ $5.95 

Use as transmitter or receiver at 30-40kHz 
for ultrasonic experiments. As featured in 
EA, English and American magazines. Size 
1” diameter x 1 %" long with lead and RCA 
type plug. 



CAR TACHO 

• Suit 4. 6, 8, cyl. 

• 0 8000RPM 

• 6 or 12 volt 

• Pos or Neg grd. 

• Large 3" scale 
Latest 3" impulse Tacho features a sporty- 
looking matt black housing designed to 
mount on top of the dash and an 
illuminated scale for night-driving. Com¬ 
plete with leads, fitting instructions and 90 
day warranty. [J $12.99 



MINIATURE TUNING 


CAPACITOR 

Most popular type suit im¬ 
ported radios. Size V*" x Va", 
200pf per gang with inbuilt 
trimmers. □ $1.00 ea. or 10 
for $8.00. 


I 


a 


DIGITAL CLOCK KIT 

4 DIGIT 
"NIXIE" 
DISPLAY 

□ $45 

Build your own case! 

A complete, easy-to-assemble kit ready to in¬ 
stall in your own cabinet All top quality fully 
branded, full spec parts incl Printed Circuit 
Board. Mullard Display Tubes, transformer. 
1C s resistors, capacitors etc. 



6 VOLT HEAVY 
DUTY RELAY 

Type RE20 

• 5 amp contacts 

• 2 c/o operation 

• compact, reliable 

• Easyto-mount 

A quality B & R relay made in England Coil 6V 
DC. resistance 70 ohms, contacts ceramic in¬ 
sulated for 250V switching $3 95 



NIXIE 


TUBE SALE 
$2.50 ea. 4 for $9.00 
Mullard ZM1080 □ 

0 to 9, characters 13mm high, 170V opera¬ 
tion, 2mA anode current. Includes red filter, 
fitted with 13 pin base, vertical mounting. 

Mullard ZM1000 

Oto 9, characters 14mm high, 170V opera¬ 
tion, 2.5mA anode current, decimal point 
left side, fitted with 14 long wire leads, 
vertical mounting. 

$3.25. 4 for $12.00. □ 


MICROMINIATURE 
Plessey3 pin 
plug socket set 

1 -4 5 -24 25 + 

85c 75c 65c 

Picture shows ACTUAL SIZE 
of plug and socket together. 
Panel mounting socket suits 
test gear, industrial and com¬ 
mercial applications etc — gold 
plated pins, less than '/t normal 
price. 



rola 2y 4 " 

MINIATURE 

SPEAKER 


□ $1.00 ea. or 10 for $9.00 

Popular replacement speaker for local and 
imported transistor radios Model 225A. 300 
Hz to 5KHz 


Over 5000 Brand New 

^ QUALITY SPEAKERS 

available ex stock at 

FANTASTIC SAVINGS 


Famous Brands 

• Magnavox 

• Plessey Rola 

• MSP 


SPECIALS 


HI-FI/TWIN CONE 

w V, 1 o - 

— u on 

2>/4" 25 Ohm 

$1 00 

6” 8. 15 Ohm 

$6 50 

HI POWER GUITAR 

AMP 

3” 3 5 Ohm 

$2 50 

8” 8. 15 Ohm 

$7.50 

12" Lead Guitar/Organ. 

4” 15 Ohm 

$2 50 

12” 8. 15 Ohm 

$10 50 

25 Watts, ohm 

$2400 

5" 15 Ohm 

$2 75 

6WR 8. 15 Ohm 

$9 95 

12” Lead/Bass/Organ. 


5" x 4" 15 Ohm 

$2 75 

8WR 8. 15 Ohm 

$1075 

60 Watts, ohm 

$4300 

6” x 4 15 Ohm 

$2.90 

12WR 8. 15 Ohm 

$13 50 

12” Lead/Bass/Organ. 


7” x 3” 3 5 Ohm 

$290 

8-30 8 Ohm 

$16 50 

100 Watts, ohm 

$67 00 

7" x 3" 15 Ohm 

$2 90 

3TC 8. 15 Ohm 

$3 75 

15” Lead/Bass/Organ. 


8” x 4” 4 Ohm 

$4 50 

3UC 8. 15 Ohm 

$420 

60 Watts, ohm 

$60 00 

5” x 3” 15 Ohm 

$2 95 

1” Philips Dome. 


15” Lead/Bass/Organ. 




8 ohm 

$900 

100 Watts, ohm 

$7600 


STEREO 


30 


Quality Sound 
Budget Price 
PLUS .. 




?FREE: 

Stereo 

Headphones 


Amazing offer for "hi-fi-ers" — Stereo amplifier kit, giving 15W 
RMS in 4 ohms, 10W rms in 8 ohms (per channel) with 5mV 
magnetic cartridge input. VOLUME, BALANCE, BASS and 
TREBLE controls supplied — latest integrated circuit pre-amp 
and driver stages, complementary "flat-pack" output transistors 
— all on one P C. Board for easy assembly. Hi-Fi performance 
with 20Hz to 50KHz response, low distortion and low hum level 
ensure compatibility with the best turntables and speakers. 



Plintht and covers, speaker 
cabinets and docks are easily 
available and your finished stereo 
system (built by you) will look 
like this. 



$25 value for only $5 

For experimenters and constructors, a large 
assortment of new. highest quality electronic 
components — samples, specials, end-of-line 
components incl semiconductors etc. This is 
real -anti-inflationary VALUE FOR YOUR 
MONEY! 




ASSORTED), 

PAMS J 


MIXED BAG 


We wish to show our appreciation to all 
customers who purchase any advertised or 
catalogue lines, either by mail or across-the- 
counter, by giving freely a SURPRISE 
DISCOUNT VOUCHER The value of the voucher 
will vary according to the amount of goods 
purchased, and will be in addition to any normal 
I quantity discounts The voucher may only be 
used on FUTURE orders. Thank you for your 
custom. 



NOW 

EVEN BIGGER 
DISCOUNTS »>ll< our 

SURPRISE 

DISCOUNT 

VOUCHERS 


AUTO. NITE-LITE CONTROLLER 

Hundreds of uses around the home, office, shops 
factory etc As darkness approaches, the Nite-Lite 
Controller will switch on any light or appliance to 
500W and switch off again at dawn Adjustable for 
different ambient light levels Supplied ready-made 
and guaranteed, approved by electrical authorities. 
Immediate availability Price $8 90. 



SANKEN HYBRID AUDIO 
AMPLIFIER MODULES 

Acclaimed in Europe and USA. now available in 
Australia — at special 
discounted prices Easy-to-use 
audio power modules need 
only 4 ext pt and power 
supply 


{■A 

—rmnrs 


SI01OY 10W RMS 34V $5 95 □ 

S1025E 25W RMS 48V $15.25 □ 
S105A 60W RMS 56V $25.00 □ 

3uy 2. take 5% discount. 

Build your own 10, 25 or 50 watt amplifier with 
parts list and circuit diagrams provided FREE 
with every purchase. 


NOW 1 15 1 17 PARRAMATTA RD 

nivyvv (CNR LLOYD GEORGE AVE) 

OPEN CONCORD SOUTH NSW 

Ph 747 6472 

TRADING HOURS 12 Noon b PM F-r. 8 30 1 PM Sat 

BULK STORE AND WAREHOUSE- 


* 


NOTE Add postage, rated 10% of order value. Minimum 
order value ~ $2.00. C.O.D.'s send $2.00 prepayment. 
Guaranteed 24 hrs despatch or money refunded. Please 
use this easy order form. Any excess refunded. 
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satisfying movement in the concerto 
Horowitz’ expert pianism is often a sheer 
delight to listen to whether or not you agree 
with his reading. However, it is the slow 
movement, one of Brahms’ loveliest, with 
which I found myself quite enchanted. 
Apart from the beautiful shaping of every 
phrase, the balance between soloist and 
orchestra is never less than perfect. This 
shows up to even greater advantage since it 
follows the second movement’s heavily 
accented lumbering 3/4 theme where 
Horowitz calls to mind an aristocrat posing 
as a peasant. The Finale goes along in a 
blaze of virtuosity from both soloist and 
orchestra, sometimes gauzelike in texture, 
at others as sturdy as the best quality 
tweed. There is a momentary race of sur¬ 
face noise towards the end of the slow 
movmement otherwise with a slight bass 
boost the sound is very good. 

★ ★ ★ 

MENDELSSOHN — Symphony No. 4 in A 
(Italian). 

SCHUBERT — Symphony No. 8 in B Minor 
(Unfinished). 

RCA Victrola Stereo VVM1-7002. 

The first movement of the Mendelssohn is 
as sunny as you’d expect though it acquires, 
without damage, a solidity I’ve never heard 
before. It is also superbly rhythmic. There 
is an out-of-doors briskness about the whole 
work, even in the pious-sounding theme in 
the second movement, marked, by the way, 
andante con moto, and taken a little on the 
fast side despite the composer’s in¬ 
structions. You may not agree with this 
tempo, but to me it sounds fine. There are, 
of course, many examples of faster-than- 
usual Toscanini tempos in spite of his claim 
to always follow the composer’s markings. 
Did his relentless energy at times frustrate 
his intentions? At any rate you may be sure 
that Toscanini never departed from the 
printed score without very good reasons 
though they might well have been his very 
own. 

The third movement is full of subtle 
contrasts in tempos and sonorities, followed 
by the final Salterello which goes at an 
exhilarating speed without ever showing the 
slightest trace of unsteadiness. Here is 
another example of fleet accuracy nuanced 
with the utmost subtlety. 

There is plenty of drama in the first 
ynovement of the Unfinished despite the 
overall lyricism of the music. Indeed it is 
this drama that Toscanini emphasises. He 
succeeds marvellously in making some 
passages sound really sinister in their 
despair. The texture is rich but I still added 
a little bass boost. 

Toscanini’s treatment of this movement 
makes of the second a complete contrast. 
Too often those musicians who regard 
Schubert as a heavenly melody maker — as 
he undoubtedly was — take the first 
movement in a way that brings it into too 
close a resemblance to the atmosphere of 
the second. But Toscanini inflects this latter 
movement with the greatest sensibility 
imaginable. At times it yearns, at others 
muses poetically, and now and again 
asserts itself, crushing all contradiction. 
Toscanini’s is a highly personalised and 
most moving interpretation. 

Considerations of available space make it 
necessary for me to hold the fifth record in 
the issue, a disc of Haydn symphonies, over 
until next month. 


VERDI — Attila. Complete opera. Ruggero 
Raimondi (Attila); Sherrill Milnes 
(Ezio); Cristina Deutekom (Odabella); 
Carlo Bergonzi (Foresto); Ricardo 
Cassinelli (Uldino); Jules Bastin 
(Leone), with the Ambrosian Singers, 
Finchley Children’s Music Group and the 
Royal Philharmonic Orchestra conducted 
by Lamberto Gardelli. Philips Stereo 
6700 056. (Two discs.) 

Even in Verdi’s very early works there 
are shafts of brilliance though to reach 
them one had often to plod through much 
that was mediocre and some of it downright 
vulgar. His musical characterisation was 
often — though by no means always — two 
dimensional. His orchestration was con¬ 
sistently bold especially when the scoring of 
most of his Italian contemporaries is 
remembered. And I have not forgotten, by 
the way, his oft-repeated tum-tum ac¬ 
companiments. 

Nowadays, many of these works are being 
revived, not merely as curiosities but 
because of their crowd-drawing potential. 
One only has to recall the recent success of 
the Australian Opera’s production of 
Nabucco as proof. Verdi was so prolific a 
composer that the public, unless they 
consult a musical dictionary or handbook, 
has very little idea of the chronology of all 
but the late middle and final period operas. 

Attila was first produced in 1846 when the 
composer was 33 years old, but already with 
some solid successes behind him, especially 
the still-popular Ernani. Eri Tu, the 
baritone aria from this work, still seems 
imperishable. It remains in every 
baritone’s repertoire and when well sung 
can still thrill many listeners, including this 
one. 

Attila has more than its share of good 
things. Some of the male choruses, and later 
the full choruses, splendidly sung in this 
recording, are thrilling. So, too, are many of 
the vocal solos. There are, however, 
stretches when the attention is under 
pressure not to wander but even in these 
spots there is always the direction of 
Lamberto Gardelli to enjoy and admire. He 
has Toscanini’s talent for making even the 
most banal of the tum-tum ac¬ 
companiments sound significant. All this is 
made even more attractive by the clarity 
and balance of the recording. And the score 
is full of surprises. The male duet in march 
time at the end of the first act might well 
have been of little consequence until the 
startling harmonies just before the end are 
reached. 

In Act 2 the opening storm music is, in its 
own way, every bit as good as that in 
Wagner’s Flying Dutchman. It would be no 
idle claim to state that there are more than 
enough good things in Attila to carry one 
over the less attractive moments. The 
libretto might well nowadays be regarded 
as presposterous nonsense, but time after 
time a dramatic incident is introduced that 
makes one, even while listening to a 
recording and not watching a stage, sit up in 
astonishment. But it is in the big ensembles 
that Verdi, even at 33, already had unique 
resources of stunning originality on which 
to draw. Much of this in the recording under 
review is the result of Gardelli’s masterly 
handling of the score, not only in the field of 
massive effects but also in passages of 
enchanting delicacy. 

There are also some fine solos, and in 
these, Gardelli, though always a most 
sympathetic accompanist, sets his mind 
firmly against those singers taking un¬ 
warranted liberties with the text. Among 


the principals, sweet-voiced Carlo Bargonzi 
sometimes strains a little for a top note but 
elsewhere retains his characteristically 
silken quality. The production of his head 
notes could be studied profitably by every 
potential operatic tenor. They are 
especially delightful at the end of his aria in 
which he laments the absence of his lover 
and then goes on to prophecy the building of 
Venice on the Adriatic swamp on which he 
is standing. Gardelli wins luscious tone 
from his strings in Odabella’s 
“Liberamente” aria and later quite won¬ 
derful sensitivity in the latter part of this 
most-affecting song. And Christina 
Deutekom, who plays the part, is now 
showing so much improvment on her 
previous recordings that she can safely be 
marked out for future greatness. 

I must confess to some slight disap¬ 
pointment in Ruggero Raimondi as Attila. 
His voice, though pleasant enough, lacks the 
authority that should expose the character 
of one of history’s most ruthless conquerors. 
On the other hand Sherrill Milnes (Ezio) is 
able to transcend even the most banal of 
some of the passages allotted to him. I have 
mentioned elsewhere the splendid work of 
the chorus, the Ambrosian Singers, who till 
now have had nowhere near the success in 
operatic work that they have here. The 
Royal Philharmonic Orchestra is con¬ 
sistently eloquent and fresh sounding. The 
engineering is first rate with, importantly, a 
well-calculated balance between it and the 
singers. Philips promise more complete 
recordings of early Verdi operas. If they are 
all as good as this one, don t miss them. 

I am holding over a review of Pen¬ 
derecki’s Utrenja until next month. It is a 
work that demands much concentration 
from the listener that can only be acquired 
by repeated playing. ® 



TELEFIX YOUR OWN TV $2.50 


Next time your TV goes on the blink it's 
more than likely a valve has gone 
faulty. If you knew which one you 
could replace it yourself. 

Well you can with Telefix. 

Telefix is an ingenious little calculator 
which works out the most likely cause 
of the trouble. It pinpoints the exact 
valve. Check the valve and if need be 
replace it and you've cleared the fault 
yourself. 

Telefix pays for itself the first time you 
use it, and 90pc of faults are caused by 
valves. Supplied with full instructions 
covering leading brands and available 
from leading electronic stores including 
Kitsets branches, Ham Radio Supplies, 
PrePak etc or send $2.50 to DICK 
SMITH ELECTRONICS PTY. LTD., 
BOX 747, PO, CROWS NEST 2065 
N.S.W. 
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Variety Fare 

Reviews of other recordings 


Devotional Records 

CHRISTMAS WITH DAVE BOYER. Stereo, 
Word WST-8612-LP (From Sacred 
Productions Aust, 181 Clarence St, 
Sydney and other capitals). 

According to the jacket notes, Dave Boyer 
worked the night club circuit for twelve 
years under the name Joey Stevens, ending 
up frustrated and depressed. The Christmas 
songs presented here spring from a new 
outlook and a new set of Christian values: 

Mary’s Boy Child — 0 Holy Night — What 
Child Is This? — A Candle In The Shadow Of 
A Cross — Carol Of Christmas — Silent 
Night — What Did You say Was The Baby’s 
Name? — Sleep Holy Child — The Virgin 
Mary Had A Baby Boy — Nobody Wanted 
Him and Hav^ You Any Room For Jesus? 

Dave Boyer has a pleasant baritone voice 
and understandably, some characteristics 
and mannerisms that carry over from his 
club work. In fact, the sound and 
arrangements could have come straight 
from a well-produced TV special. In all, a 
pleasant mix of traditional Christmas 
melodies, glossy arrangements — and 
touches of calypso! (W.N.W.) 

★ ★ ★ 

THE ORGAN IN WORSHIP. Donald L. 
Westfield, Organist. Allen Digital 
Computer Organ of Trinity Lutheran 
Church Davenport, Iowa. Allen Organ 
Company. Stereo DLW-1014. 

This appears to be the latest relase in the 
series of recordings of Allen Digital Com¬ 
puter Organs. The organ on this occasion is 
the same as that used for another review 
elsewhere in these columns — with organist 
Donald L. Westfiel, who has been featured 
in earlier releases. Mr Westfield is 
Associate Organist at the Fountain Street 
Church, in Grand Rapids, Michigan. 

As always, the recording is technically 
good and the items on this disc should in¬ 
terest many church organists and others 
interested in this type of organ music. It is a 
fine program made up of old familiar 
hymns and other well known items of 
church music. There are times when the 
organ sounds grand and pleasing and with 
some fine Vox stops, but I cannot always 
agree with Mr Westfield’s choice of some 
other stops — at times the reeds are rather 
hard and edgy. However, on the jacket is 
printed a most impressive stop list and 
there are obviously many alternative stops 
available to the organist who may wish to 
choose a different sound. 

Side 1. Agincourt Hymn, John Dunstable 
— The Lost Chord, Sir Arthur Sullivan — 
Lyric Interlude, Alexander Schreiner — St 
Anne (0 God, Our Help in Ages Past) — 
Olivet (My Faith Looks Up to Thee), Lowell 
Mason — Duke Street (Jesus Shall Reign 
where’er the Sun), John Hatton. Side 2. 


Psalm XIX, Beredetto Marcello — Alle 
Menschen Mussen Sterben (Choral 
Prelude), Johann Sebastian Bach — Fugue 
on the “Kyrie”, Francois Couperin — 
Mercy (Holy Ghost, with Light Divine), L. 
M. Gottschalk — Hallelujah! Chrous (from 
Messiah), George Federick Handel. 

If you are interested in the Allen Organ 
and the music featured, then this is a worth 
while addition to your collection. Copies are 
available by post, for $5.00 each, from Allen 
Digital Computer Organ Studios (Aust.), 32 
Woodhouse Road, Doncaster East, Victoria 
3109. (I.L.P.) 

★ ★ ★ 

THE RICK POWELL CHOIR BOOK. 
Stereo, Word WST-8597-LP (From 
Sacred Productions Aust, 181 Clarence 
St, Sydney, and other capitals). 

“Praise the Lord with timbrel and dance, 
psaltery and harp ...” Rick Powell doubts 
his ability with some of the biblical in¬ 
struments but he and his group do their best 
to “Praise the Lord” with chorus, piano, 
bass, guitars, percussion . . . and a syn¬ 
thesiser! 

The end result is sound which is modern, 
highly professional, very listenable and 
very cleanly recorded. And while the 
recording is plain stereo, it decodes 
beautifully and appropriately into 4-channel 
surround. 

The offerings from The Rick Powell Choir 
Book include: Joyful Noise — Fool’s 
Wisdom — Say “I Do” — Why Me Lord? — 
Tell It To Jesus — Cast Your Care — 
Morning Has Broken — Come With Me — 
Now And Then — And This Is'Love — Day 
By Day (Amazing Grace) — Didn’t He? 

The sound on this fully imported pressing 
is very clean and it may provide you with 
the opportunity to demonstrate to the kids 
that your “mature” tastes can run to 
something more modern! Well worth a 
hearing. (W.N.W.) 

★ ★ ★ 

THE NEW ORLEANS SALVATION AND 
MARCHING BAND. Stereo, Lamb & Lion 
LL-1010. (From Sacred Productions Aust, 
181 Clarence St, Sydney and other 
capitals. 

The mood is set for this record by the 
name and by the picture of seven Dixieland 
bandsmen astride the rail tracks. And, 
predictably, the program opens with a 
traditional Dixieland version of “When The 
Saints”. On side 2 Joshua “Fits The Battle 
of Jericho” and these are probably the most 
successful numbers. Some of the slower 
ones like “Known Only To Him” are a bit of 
a struggle and the sound is more akin to 
what the jacket refers to as a (New 
Orleans) “church band giving a street 
corner concert ...” 

The other titles include: A Beautiful Life 
— Old Gospel Ship — Farther Along — Will 
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Reviews in this section are by Neville Williams (W.N.W.), Harry Tyrer (H.A.T.), Leo 
Simpson (L.D.S.), Gil Wahlquist (G.W.), and Norman Marks (N.J.M.). 


The Circle Be Unbroken? — This Train — 
Walking Close To Jesus — Canaan’s Land — 
Just A Closer Walk With Thee. 

As Dixieland music I wouldn’t expect it to 
set the world on fire but the album is notable 
for being a deliberate devotional release in 
Dixieland style, as distinct from a Dixieland 
performance which happens to include 
devotional titles. Or am I splitting straws? 
Either way, you’ll need to make up your 
own mind on this one. (W.N.W.) 


Instrumental, Vocal 
and Humour 




FESTIVE MARCHES. Various Orchestras 
and conductors. Stereo, Deutsche 
Grammophon 2538-264. 

One of several “Festival of Hits” series, 
the items on this release are taken from 
other D.G. albums so that, in effect, it is 
something of a sampler. The fifteen 
“Festive” marches here (nothing solemn or 
funereal) are all well known, about half of 
them from opera or stage presentations: 

March from “Oberon” (Weber) — From 
“The Marriage Of Figaro” (Mozart) — Op. 
99 (Prokofiev) — From “Fidelio” 
(Beethoven) — Soldiers’ Chorus “II 
Trovatore” (Verdi) — From Serenade No 6 
(Mozart) — Entrance Of The Guests 
“Tannhauser” (Wagner) — Radetzky 
March (J. Strauss) — Soldiers’ Chorus 
“Damnation Of Faust” (Berlioz) — Persian 
March (J. Struss) — Concert Piece in F 
Minor (Weber) — Turkish March “The 
Ruins Of Athens” (Beethoven) — From 
“Don Carlos” (Verdi) — Hungarian March 
“Damnation Of Faust” (Berlioz) — The 
Bear Went Over The Mountain 
“Wellington’s Victory” (Beethoven). 

The quality is well balanced and clean 
and, to be helpful, the jacket notes briefly 
give the setting of each extract. Varied and 
cheerful snippets. (W.N.W.) 

★ ★ ★ 

PERMISSIVE POLYPHONICS. Enoch 
Light and the Light Brigade. 
Quadraphonic, Project 3 (Festival) 
SPJL-933969. 

Enoch Light and his Brigade are out in 
force for this serving of “Escapism through 
the turned-on sounds of today”. To quote the 
jacket notes further: “Every explosive 
advance in modern arranging and modern 
instrumentation has been explored in this 
fascinating album”. At least that’s been 
Enoch Light’s objective, with resources 
ranging from chorus to Moog Synthesiser, 
traditional instruments to various elec¬ 
trified this’s and thats! Occasionally they 
aim for total sound bit, for the most part, 
the aim is to feature individual instruments 
or groups. It’s lively but not heavy sound. 

In the tracks: Marrakesh Express — Let 
It Be — Easy Come, Easy Go — Puppet Man 
— Prelude For Young Lovers — It Was A 
Very Good Year — Masque Nada — Mon¬ 
day, Monday — Sittin’ On The Dock Of The 
Bay — Scarborough Fair — Michelle — 
Pass And I’ll Call You. 

The quality and 4-channel spread are 
normal and if the numbers appeal Enoch 
Light won’t let you down. (W.N.W.) 

★ ★ ★ 

BREAKTHROUGH. Louie Bellson. 
Quadraphonic, Project 3 (Festival) 
PJL-33.113Q. 

The cover lines of this album read: 
“Enoch Light presents Louie Bellsori. Sonic 
sounds of tomorrow. The electronic ex¬ 
citement of today’s music Breakthrough”. 
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Individuals may react in at least three ways 
to the album, singly or collectively: 

1. One that bears the imprimatur of 
Enoch Light — highly original ar¬ 
rangements, lots of instrumental colour; 
sound that compels your attention so that 
you either become involved or resent its 
intrusion. 

2. A show piece for the Louie Bellson big 
band, with a concentration of technical 
interest on the arrangements, the featured 
instrumentalists including Louie Bellson 
himself, and the use of electronic sup¬ 
plements to conventional instruments. This, 
together with jacket notes for this kind of 
listener. 

3. The very clean sound and the most 
impressive exploitation of the rear channels 
to complement what is going on out front. 
Most impressive separation. 

The tracks: I Remember Bird — Shuffle 
Off To Broadway — The Eel — 3 x 5 + 16 — 
Ode To Billy Joe — My Very Own Person —- 
Breakthrough — The Moment Of Truth — 
The Look Of Love — Just Like That. 

Not slumber music but interesting for the 
above reasons. Stop and have a listen. 
(W.N.W.) 

★ ★ ★ 

FAMILIAR SONGS FROM FOREIGN 
LANDS. Enoch Light and His Or¬ 
chestras. Stereo, Command (EMI) 
“Two Up” 2-record album RSSD-105-1/2. 

Addressing myself to the typewriter, the 
other evening, I put the first of these two 
discs on the turntable, with the amplifier 
turned down low and set for quadraphonic 
decode. Believe it or not what emerged was 
some very pleasant “surround” 
background music. Yes, Enoch Light, the 
architect of sonic spectacle, producing 
background music! 

I suspect it may not have been intentional, 
but rather the result of someone at Com¬ 
mand going through the huge mass of 
Enoch Light recordings and assembling 
twenty in which the emphasis happened to 
be on music of the sweeter kind. And, true to 
the title, the music is thematic and well 
known. Here are just a few of the titles: 

Gloca Morra — Third Man Theme — 
Brazil — Waltzing Matilda — Istanbul — 
Flying Down To Rio — Exodus Theme — 
Cielito Lindo — Vienna Woods — Isle Of 
Capri — Poor People Of Paris — Besame 
Mucho — Colonel Bogey. 

No, it’s not dull and you can turn it up as 
loudly as you like. But try it as background; 
you’ll like it. (W.N.W.) 

★ ★ ★ 

THE WORLD OF RACHMANINOV. 
Various artists and orchestras. Stereo, 
Decca World of the Great Classics Series 
SPA.310. 

“Bits-and-pieces” discs such as these, 
containing isolated movements from major 
works, have no real place in serious 
collections, but they serve a useful purpose 
in introducing a composer to those who have 
not yet gained anything but a superficial 
knowledge of that composer’s works. This 
selection begins and ends with movements 
from the popular Second Piano Concerto 
from a Russian recording featuring the now 
famous Ashkenazy, who also plays the 
finale from the third Piano Concerto with 
the London Symphony under Boult. These 
are the highlights of the disc, with excellent 
playing and good quality recordings. 

The inevitable C sharp minor Prelude is 
played in piano duet version, and once 
popular Moura Lympany plays the far more 
interesting “Militaire” Prelude, in an old 
recording reprocessed from mono. Just as 


inevitable is the 18th variation from the 
Paganini Rhapsody, accompanied here by 
the 16th and 17th variations. The program is 
completed by movements from the 1st and 
2nd Symphonies. If you have not yet added 
Rachmaninov to your listening repertoire, 
this budget price disc is worth a try. 
(H.A.T.) 

★ ★ ★ 

THE CHARM OF OLD VIENNA. The Willi 
Boskowsky Ensemble. Stereo, Vanguard 
(Astor) VSD 727 / 28. Two disc set in 
folding sleeve. 

This is a really splendid set, consisting of 
music by the two J. Strausses, Mozart, 
Schubert, Haydn, Lanner and a few lesser 
lights. What makes these tracks par¬ 
ticularly interesting is that they are played 
by small instrumental ensembles (in some 
cases as few as three performers) such as 
would have performed in Viennese 
hostelries, cafes and beer gardens in the 
past. And if you think that two violins and a 
double bass are unable to do justice to 
Strauss, listen to the Keckenbrucker Waltz 
as played here. Larger ensembles, in¬ 
cluding both wind and string instruments, 
are used where required. Under the 
guidance of the indefatigable Willi 
Boskowsky, they present first class en¬ 
tertainment. 

The music throughout is exclusively for 
dancing — Waltzes, Galops, Contredanses, 
Landler, Zingarese (gypsy dances), Polkas 
. . .too many to list by titles. Take my word 
for it that it is all delightfully tuneful, and 
when played by experts, as here, it will not 
fail to please the most critical listener. The 
recording is also first class, a worthy 
product of modern recording technology. 
(H.A.T.) 

★ ★ * 

GREAT MOVIE STARS OF THE 30’s. AH 
Talking. All Singing. All Dancing. Mono, 
EMI OXLP-7542. 

As a callow youth I regarded Bebe 
Daniels as the ultimate in desirable 
femininity and Adolphe Menjou as the man 
I least liked to watch on the silent screen. As 
revealed on this early record, Bebe Daniels 
would scarcely make the village Eistedd¬ 


fod, while Adolphe Menjou’s singing voice is 
worse than mine — and that’s saying 
something! And as for Ramon Novarro. 

George Burns and Gracie Allen come off 
better, but even Jeanette McDonald sounds 
very ordinary in the unenterprising style 
and sound of the early thirties. Oh yes, 
there’s Gloria Swanson and Tallulah 
Bankhead. 

Maurice Chevalier dominates side 2 but, 
in fairness, he has the Jack Hylton or¬ 
chestra to brighten things up. The 
remainder of side 2 features Pola Negri, 
Rudy Vallee, Frances Langford, Bebe 
Daniels and Ben Lyon, Lilli Palmer and 
Walter Pidgeon. 

The jacket notes invite the listener to 
classify the individual performances as 
“great” or “high camp” and that about 
sums it up. Certainly the names, the sounds 
and the jacket notes add up to a large 
helping of nostalgia: good, bad and in¬ 
different. One thing I must admit, the sound 
is a bit muffled, but it’s clean and free from 
background noises. (W.N.W.) 

★ ★ ★ 

VALSES Y POLKAS, JUAN MARQUEZ. 
HISPAVOX L35214 Festival Release. 

A most unusual coupling of large 
“straight” orchestra with guitars and 
percussion gives a very fresh sound to a 
group of best known waltzes and polkas, the 
sound is very spacious and clean, with the 
guitars and drums being rather forward. 
The eight titles are: Tritsch-Trasch Polka 
— Emperor Waltz — Pizzicato Polka — 
Blue Danube — Radetzky March — Vienna 
Blood — Annen Polka — Vienna Woods. 

The overall effect might not be to a 
purist’s taste but give the disc a hearing, I 
found it really enjoyable, at least nobody 
will go to sleep through it. (N.J.M.) 

★ ★ ★ 

BIG BAND HITS. Vol 2. The 101 Strings 
Orchestra. Alshire (Astor) S-5305. 

In some of their recordings the 101 Strings 
might reasonably have been accused of 
producing what I heard .escribed recently 
as “wallpaper music” . . the type that is 


APOLLO HI FI CENTRE 

283 Victoria Road, Marrickville 
Phone 560 9019. 

(open every Thursday till 9 p.m. and all day 
Saturday for technical advice) 


We can offer you the best price 
on AKAI —Kenwood — J.V.C. — 
Harmon Kardon — A-R — Pioneer 
Sansui — Sony — Monarch 
linear sound — Ultra linear 8- all of 
the best makes. 

Come and see us with your best 
quote — we will better it. 

CASH, TERMS OR LAY-BY 
ARRANGED 
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NEW ALL-TRANSISTOR STEREO AMPLIFIERS WITH 
IN BUILT AM. TUNER ULTIMATE IN DESIGN- 

LONG DEPENDABILITY using all silicon transistors 50 WATTS - RMS 


SPECIFICATIONS 
POWER OUTPUT: 

25 watts per channel R M S Total output 
50 watts R M S 8 Ohms 
FREQUENCY RESPONSE: 

20 cycles to 40,000 -*■ ldb 
HUM & NOISE : ” 

Aux 70db Mag 60db 
INPUT SENSITIVITY: 

Mag 2mv Aux 250mv 
EQUALISED: 

Mag RiAA 
TONE CONTROLS: 

Bass 50 c s + 13db. Treble lOkc s 
15db 

HARMONIC DISTORTION 

Less than 0.5 per cent 

LOUDNESS CONTROL: 

50 c s lOdb 
SCRATCH FILTER: 

(high filter) at lOkc s 5db 
RUMBLE FILTER: 

(low filter) at 50 c s 5db 
PROVISION FOR TAPE RECORDER. 
Record or play back with din plug 
connector 

SPEAKER SWITCHING: 

Two sets of speakers can be connected 
and selected by switch on front panel 
they can also be driven together 

HEADPHONES: 

Headphone jack is situated on front 
panel 

DIMENSIONS: 

16 v ?in X 11 in deep X 5” high Weight 

16lbs 

TUNER: 

This unit incorporates a transistor 
tuner with a coverage of 530 to 1,600 K C 
Calibrated dial available for all states 

POWER SUPPLY 

Regulated power supply with switching 
protection for output transistors 
SEMICONDUCTORS 
30 silicon 'transistors plus 7 diodes. 



Amplifier Only 
Model C.700 
$139.00 Plus Freight 
Cabinet Extra 

Provision For 4 
Channel 


$169.00 Plus Freight 

(cabinet extra) 

Model C700-T (with Tuner) 



All units wired with sockets & control for simulated 4 channel only requires the addition 
of two extra speakers, also output socket for decoder. _ ? . 

Cabinets for above amplifiers in Teak or Walnut Oiled Finish with matching metal trim 

$10.00 extra 


NEW A.M. TUNER & MANTEL RADIO 

Six transistor A.M. tuner with a variable output suitable for use with any 
amplifier or tape recorder. Inbuilt audio amplifier & speaker enable this unit 
to be converted to a mantel radio at a flick of a switch. 

Supplied in attractive wood grain finished cabinet. 240v A.C. operation. 
Suitable for local stations only. 

too Cl) Post & packing 

JU $1.50 extra. 



- NEW MAGNAVOX-PHILIPS 3 WAY SPEAKER SYSTEM - 


DRIVE UNITS: 

Magnavox 8 30 High Per¬ 
formance 8in Bass Unit o 
Magnavox 6.J — 6in Mid Range 
Speaker o Philips High Fidelity 
Dome Tweeter 

COMPLETE SYSTEM in 1.6 
cubic ft. cabinet In Walnut or 
Teak Veneer (Size 24” x 15V4” x 
11 ”). 

$75.00 ea. Regret no Mail Orders 
for Complete System. 


KIT: (less cabinet) 
comprising 1 8 30 speaker, 1 6J 
speaker, 1 Philips dome tweeter, 1 
Imh. inductance, 1 8 mfd. St 1 4 
mfd. polyester condenser, 1 3” & 1 
6 ” tube, innabond St speaker silk, 
plans for cabinet. 

$40.00. Reg. Post St Packing $3 
Extra. 


FREQUENCY RESPONSE 35Hz to 25KHz 
POWER HANDLING CAPACITY 30 Watts R.M.S 

SPEAKER 



GENESONICS 10 
SOLID STATE 
PORTABLE 

This sensitive & selective pocket radio 
using 6 transistors & 4 diodes is 
suitable for most local & country areas. 
Fitted with a 2 ! 7*" speaker and supplied 
in attractive & durable plastic cabinet. 
Earphone supplied. Operates on 2 1.5V 
pen cells. 


$6.95 


Post & Packing 90c 

(All spare parts available) 


143 AMPLIFIER 

As featured in Sept fir Oct. 
issues of Electronics 
Australia. 


Complete kit of parts including all transistors for this high fidelity 25 watt amplifier, 
silver anodised panel with black lettering and matching silver anodised knobs & 
special transformer with electrostatic shield. Reg. post St packing $3.00 extra. 
Wired & tested $15.00 extra. 

De luxe version of the 143 amp. with high St low filters as used in the 140 
playmaster plus loudness control $7.80 extra. 



NEW PLAYMASTER 



^ lU id 

o' 

T5 


NEW N.C. 310 DELUXE 
TRANSCEIVER 

For27240 or 27880 Khz operation (state.which 
required) with switch position for additional 
two-channels tone calf signal, noise squelch 
control, circuit contains 13 transistors, diode 
and thermistor. Transmitter stability 
crystal controlled .005 Ceramic filter. Aerial 
9 section telescopic powerecTby 8 1.5v UM3 
batteries. Range up to 10 miles depending on 
conditions. Battery check meter. Attractive 
and durable die cast case with provision for 
external speaker, aerial and power supply 
$49.50 

Post $1.00 extra. 


At last a breakthrough in the cost for high 
quality portable radio transceivers of the 
walkie-talkie hand-held type. We are in¬ 
troducing and offering for sale a fully PMG 
approved transceiver. 



C*l ACC I/* DAHIA 245 PARRAMATTA RD, HABERFIELD 2045 
V«LMOOIv IlMulW PHONES 798 7145, 798 6507 
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VARIETY FARE 


meant to surround y,'u as you do the 
household chores! While there are times 
when I rather like the “wallpaper” variety, 
this album is rather more positive in 
character, though still from the 101-String 
mould. 

The Big Band Hits include: I’ll Never 
Smile Again — Begin The Beguine — 
Moonlight Serenade — Cherry Pink And 
Apple Blossom White — I’ve Got My Love 
To Keep Me Warm — Chopsticks — Down 
By The Old Mill Stream — Suddenly It’s 
Spring — Indigo Dream — Fancy That. 

Pleasant middle-of-the-road sound, 
cleanly recorded. (W.N.W.) 

★ ★ ★ 

GEOKGE MARKEY PLAYS THE ALLEN 
DIGITAL COMPUTER ORGAN. LP- 
2103. Allen Organ Company. 

This is a more recent release in a series of 
recordings produced by the Allen Organ 
Company. Regular readers of these 
columns will no doubt recall reviews of 
earlier releases some months ago. At that 
time, all our reviewers were unanimous in 
their praise of the Allen organ with its 
convincing pipe organ sound. This recor¬ 
ding is no exception in this regard. 

The organ used for this recording is in¬ 
stalled at the Trinity Lutheran Church in 
Davenport, Iowa. Dr George Markey, 
Director of the Guilmant Choir College at 
Princeton, New Jersey, is one of America’s 
leading organists. 

Side 1 includes — Prelude & Fugue in C 
Major, by J. S. Bach — Chorale “Was Gott 
Tut, Das 1st Wohlgetan”, by Johann Peter 
Kellner — Sonata De Primo Tono; Sonata 
on Tone 1, by Jose Lidon — Concerto in B 
Flat, by William Felton. On Side 2 — 
Pastorale, by Jean Roger-Ducasse, Chorale 
Improvisation Sur Le “Victimae Paschali”, 
by Charles Tournemire. 

A delightful program which I can 
recommend to lovers of serious organ 
music. Copies may be obtained by post, 
from Allen Digital Computer Organ Studios 
(Aust.), 32 Woodhouse Road, Doncaster 
East, Victoria 3109. Price $5.00. (I.L.P.) 

★ ★ ★ 

LAWRENCE WELK PLAYS HIS 
FAVOURITES FROM, THAT’S EN¬ 
TERTAINMENT. INTERFUSION 
Stereo L25154 Festival release. 

If you are old enough to remember the 
days of the lavish Hollywood musical, 


particularly those from the MGM Studios, 
you will surely enjoy this big-band treat¬ 
ment of ten of the really big hits going back 
to “A pretty girl is like a melody” from 
“The Great Ziegfeld” of 1936. Each number 
is given the right treatment, Honky Tonk, 
Dixieland, big band or smooth in 
strumental. The other titles are: Be My 
Love — Pagan Love Song — I Guess I’ll 
Have To Change My Plan — Varsity Drag — 
Gigi — Thou Swell — 01’ Man River — 
Begin the Beguine — Honeysuckle Rose — 
Make Believe. At $3.99 it is an economy way 
to sooth your nostalgia nerve, and the 
quality is good. (N.J.M.) 

★ ★ ★ 

HONKY TONK ANGEL. Conway Twitty. 
MCA stereo MAPS 7299. 

Twitty seems as unlikely a name that you 
could think for a Country and Western style 
singer but C & W fans know him well. He 
sings in a good straight style and the songs 
on this disc suit him well. Quality is good. 

Eleven tracks are featured: There’s A 
Honky Tonk Angel — Pop A Top — 
Somewnere Just Out Of Her Mind — Making 
Plans — Don’t Let It Go To Her Heart — A 
Bad Seed My Daddy Sowed — Before Your 
Time — Love Is The Foundation — Pick Me 
Up On Your Way Down — Amazing Love — 
A Simple Country Girl. (L.D.S.) 

CARNIVAL OF SPAIN. Various Or¬ 
chestras and the 101 Strings. Stereo 
3-record Boxed Set, Alshire (Astor) 
ASF-505. 

Without speculating as to the identity of 
the “various orchestras", the prominent 
mention of “101 Strings" gives the clue to 
the nature of the music on this 3-record set 

— tuneful, easy on the ear, and with massed 
strings providing the basic musical back¬ 
drop. 

And, of course, most of the tunes are 
popular favourites with a Spanish associa¬ 
tion of one kind or another. To quote a few: 
The Breeze And I — Maria Elena — Spanish 
Eyes — Granada — Malaguena — Rancho 
Grande — Spanish Candle — La Negra — 
You Belong To My Heart — Be Mine Tonight 

— Espana — Matador — Valencia — Espana 
Cani. 

I didn't play and time every track on the 
six sides but they would add up to about 
100 minutes of music, or two 50-minute 
segments if you are using a record changer. 
The sound quality is clean — perhaps de¬ 
liberately a little light in the bass — but well 
suited to provide a pleasant background to a 
meal or the evening paper. (W.N.W.) 


“INNERBOND" 

(Regd ) 

BONDED 

ACETATE 

FIBRES 

FOR PACKING IN 

SPEAKER ENCLOSURES 


A new resilient Bonded Wadding made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for sound absorption 
"INNERBOND'' is light, clean, dust free and 
easy to handle Because all the fibres are bonded 
"INNERBOND" will hang as a "curtain" and 
will not fracture or break down due to vibration 
"INNERBOND" is odourless, highly resistant to 
attack by ‘bacteria or funjus and is vermin 
repeliant. "INNERBOND" at i6oz sq yd has a 
normal thickness of l" and at this density is 
recommended as a packing .n speaker en 
closures for sound absorption 


if unobtainable 

For.l sq. yd. as above send (2.00 
For 2 sq. yds. as above send (3.75 
For 4 sq. yds. as above send (6.50 

+ POSTAGE AS APPLICABLE 


WONDER WOOL 

PTV LTD 

87 JAMES STREET. LEICHHARDT. 
NSW 2040 

Box 548 - GPO. Sydney 2001 
Phone 56 2780 


ltannoy*, 

MONITOR GOLD 


i DUAL CONCENTRIC LOUDSPEAKERS j 

k AVAILABLE THROUGHOUT AUSTRALIA , 


FROM 


AWA 


WRITE FOR DETAILS 
AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

(Ashfield Division) 

BRANCHES THROUGHOUT AUSTRALIA 


UNSEEN ENGINEERING 



N - 




One of the most important parts of a good loudspeaker system is its 
cross-over network. 

As the cross over holds little, if any, sales appeal most loudspeakers get 
by with a few cheap ferrite inductors and electrolytic capacitors. The 
result, — anybody's guess. These components fluctuate in frequen 
cy voltage characteristics with the applied signal level. Further still, 
apart from this, the ridiculously simple design of the cross over leaves a 
lot to be expected from the loudspeaker unit, itself. 

All the cross over networks used in Audiosound loudspeakers are of 
sophisticated design (many are 3rd order Butterworth filters) working 
into defined impedances through impedance equalisers on the drive 
units. 

Just to cap it off, all our loudspeakers have a low frequency design 
according to the world famous Australian researcher, A N. Thiele from 
his renowned paper recently reprinted by the Audio Society of America. 

See the impressive reviews of some of these incredible loudspeaker systems and other Audiosound 
products in E.A. for May, August '71, Nov. Dec. '72, Dec. '73 and Sept. Oct. ‘74. (Copies available send large S.A.E. 


Audiosound Electronic Services 148 Pitt Rd., North Curl Curl 2099. Phone 938-2068. 


%i 



ELECTRONICS Australia, December, 1974 


95 
























VARIETY FARE 



Pantiles hi-fi 


SAVE OVER $KX> ' [ 

MULTI-BAND 

RADIOS 


AC-BATTERY 


AM SPORTS 
(535 to 1600 KHz) 

1. Thit it the standard rodio broadcast 
bond, the on# with which you ore most 
familiar. Th« radio's built-in ferrite onten- 
na it normally satisfactory for reception 
on this band. However, for very distant 
stations you may need the telescoping 
antennas. In oddition, reception moy be 
improved by rotating the rodio or by 
moving it to a different location. 

MB MARINE BAND 
(1.5 to 4.0 MHi) 

2. This band is used by ships, maritime 
services. Coast Guard, pleasure craft ond 
international shortwove stations. If you 
ore near a lorge body of water, you 
should find considerable activity on this 
band — especially from 2 to 2.8 MHi. 

SW1 HAM (4 to 6 MHi) 

3. Amateur rodio operators fronsmit on 
this bond. The telescoping ontennos 
should be fully extended, and you may 
also want to insert the cord antenna in 
the SHORTWAVE ANTENNA jod. This 
supplementary antenna is provided with 
your radio. 

SW2 WORLD-WIDE 
(6 to 12 MHz) 

4. SW2 WORLDWIDE (6 to 12 MHZ}. 
The SWI instructions apply to this bond 
also. 

PB LOW POLICE 
(30 to 50 MHz) 

5. You will get not only police colls, but 
businesses, industries, fire deportments 


ond mobile telephone service. Transmis¬ 
sions are generally sporadic. The teles¬ 
coping antennas should be fully extend¬ 
ed; you may wish to adjust the length of 
the antennas for better reception when 
you are tuned in on a weak station. 

FM MUSIC 
(88 to 108 MHz) 

6. Fine musk plus other regulor brood- 
casts are found on the FM bond. Fully 
extend the telescoping antennas. Their 
length is not critkal for strong or med¬ 
ium-power stations. A built-in * AFC 
(automatic frequency control) operates on 
this bond, providing accurate and stable 
tuning. 

VHF1 AIRCRAFT 
(108 to 145 MHz) 

7. On this bond, you will find mony 
forms of aircraft rodio transmissions: 
pilots, air troffk controllers, control tow¬ 
ers, ond emergency calls. You'll get most 
activity on this band if you live near on 
airport. 

VHF2 HIGH POLICE 
(145 to 174 MHz) 

8 . Police ond fire departments, toxicobs, 
military and Gvil Air Patrol, businesses, 
industries ond moritime services ore 
found on this band. Transmissions will be 
sporadic. 

WB WEATHER 
(162.5 MHz) 

9. Weother forecasts are broadcast on 
this single frequency. 


• • RUNS ON 4 FLASHLIGHT BATTERIES LIMITED STOCKS 


Pantiles hi-fi 


179 RUSSELL ST., MELBOURNE, 3000. PHONE 663-4297. 

Pleose send me D unit* for which I enclose $79. Add $1 extra for postage. 
NAME. .. 


ADDRESS 


Post Code 


7 day money bock guoronfee if not tatitBad. EAD 


Dimensions; 12 Vi” * I Vi" M 4 Vi" 

HOW TO OPERATE YOUR 9 BANDS 


Three records from the Academy 
of St Martin -in-the-Fieids. 

WOLFGANG AMADEUS MOZART. Early Symphonies, Sym¬ 
phony in D, Kershel No T9; Symphony in B flat, K22; Symphony 
in D, K81; Symphony in E flat, K16; Symphony in G, K74. 
Academy of St Martin-in-the-Fields, directed by Neville 
Marriner. Stereo, Philips 6500 352. 


WOLFGANG AMADEUS MOZART. Flute Concerto in G, K313; 
Oboe Concerton inC, K314. Academy of St Martin-in-the-Fields, 
directed by Neville Marriner. Claude Monteux, flute; Neil 
Black, oboe. Philips stereo 6500 379. 


WOLFGANG AMADEUS MOZART. Concerto for Clarinet and 
Orchestra in A, K622; Concerto for Bassoon and Orchestra in B 
flat, K19; Andante for Flute and Orchestra in C, K315. Academy 
of St Martin-in-the-Fields, directed by Neville Marriner. Jack 
Brymer, clarinet; Michael Chapman, bassoon; Claude Mon¬ 
teux, flute. Philips stereo 6500 378. 

Make no mistake, these are three very fine albums. They were 
released to coincide with the Australian visit of the world-famous 
Academy of St Martin-in-the-Fields in October. You need a high 
quality music system to really appreciate the very high recording 
standards attained but even if you have a modest system you 
should try and obtain at least one of these albums. 

While we are only reviewing three records here several others 
have been recently released by the Academy. I have heard some of 
these and on casual listening, they are equally as good as those 
listed above. If your budget is limited, at least try and get one of 
the latter two albums shown above, although the “Early sym- 
phonies” are also very attractive. 

Combine the high recording standards with the excellent string 
tone obtained from the Orchestra by director Neville Marriner, 
together with the overall precision of playing and you have records 
that others will be judged by for quite some time to come. (L.D.S.) 


rustrak 


PRESENTS YOU WITH 

twins 


NEW RUSTRAK 
‘300’ DUAL 
WIDTH 
MINIATURE 
RECORDERS 


double the data 
at your finger¬ 
tips ... combine 
in one housing 
two standard 
Series 200 re¬ 
corders on a 
common time 
base . . . using 
a single chart. 
Provide greater 



Model shown: 3162/ 
3144 Gas or Liquid 
Pressure and Tem¬ 
perature Recorder. 


flexibility in 
charting many 
functions in¬ 
cluding current, 
voltage, tem¬ 
perature, pres¬ 
sure, events. 
Inkless rectili¬ 
near recording. 
Choice of writ¬ 
ing speeds. 
Charts, acces¬ 
sible from the 
front for easy 
notation, oper¬ 
ate tear-off or 
reroll. Accuracy 
± 2 %. 


TECNICO ELECTRONICS 



Premier Street, Marrickville, N.S.W. 2204. Tel. 55 0411 
2 High Street, Northcote, Vic. 3070. Tel. 489 9322 
Adelaide: 267 2246. Perth: 25 5722. 
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LLOYD GREEN. SHADES OF STEEL. 
MONUMENT L35144 Stereo Festival 
Release. 

The steel guitar featured on this record is 
the flat-bed type where the musician sits 
down to play, with a singing tone somewhat 
reminiscent of the Hawaiian style of playing 
popular some years ago. The backing is well 
listed on the sleeve, ranging from electric 
piano and guitars, Moog, bass, to almost a 
dozen strings, the whole producing a most 
enjoyable, relaxing sound. The titles: I Can 
See Clearly Now — Killing Me Softly With 
Her Song — Jambalaya — Morning Has 
Broken — Dixie Drive-in — Atlantis — Here 
Comes The Sun — Sleep Walk — Danny’s 
Song — Peace — Steel Guitar Rag — 
Summer Clouds. 

The quality enhances an enjoyable 
recording. (N.J.M.) 

★ ★ ★ 

THE VENTURES PLAY THE CAR¬ 
PENTERS. UNITED ARTISTS L35238 
Stereo Festival Release. 

Unless you’re out of touch with records or 
radio you surely are familiar with the 
Carpenters and their many vocal successes, 
particularly their big hit, Close To You. 

In this record we hear an enjoyable in¬ 
strumental version from the Ventures that 
should have the same sort of popularity as 
the vocal original, with the main theme 
carried by guittars. The twelve titles are: 
We’ve Only Just Begun — Yesterday Once 
More — It’s Going To Take Some Time — 
Bless The Beasts And Children — Top Of 
The World — Sing — Superstar — Close To 
You — Hurting Each Other — Rainy Days 
And Mondays — Jambalaya — Goodbye To 
Love. The quality is really great with good 
use of stereo without being gimmicky. 
(N.J.M.) 


4 BASIC TEXTBOOKS ON 

COMPUTER 

PROGRAMMING 

. FORTRAN BASICS 

by Brian Hollocks 

• BASIC ALGOL 

by W. R. Broderick & P. J. Barker 

• BASIC PL/1 

by Jeff Maynard 

• BASIC COBOL 

by W. G. Dodds 


Based on material first published in our UK 
associate "Computer Weekly" these books give a 
thorough introduction to computer program 
languages for engineers, scientists and students. 
They are printed on high quality paper, and are 
excellent value at $2.90 each including postage. 


Please send books indicated by preference below. . 

(Stocks are limited) I enclose.($2.90 each I 

posted). Send coupon to EA, Box 163, Beaconsfield, 
NSW 2014. Note: We do not invoice. I 

□Fortran QAIgol 

□PL/1 _ UCobol 


' Name. I 

1 I 

• Address. j 

!.i 

i_i 


YOUNG TALENT TIME HITS, Vol 4 
Featuring Johnny Young & The Young 
Talent Team. L&Y Records L25155 
Festival Release. 

The entertainment industry should never 
run out of future stars as long as youthful 
performers such as these keep coming 
along with their fresh voices on such 
numbers as: He’s A Rebel — Holiday — 
Mare Mare Mare — Impossible Dream — If 
I Could Write A Song — Milly-Molly Mandy 

— Hello Funny Face — Over The Rainbow 

— Put Your Head On My Shoulder — You 
Won’t Find Another Fool Like Me — Sky 
Diver — Another One Of Those Songs. If you 
are an ardent fan of the TV show you can 
put this on your shopping list, at $3.99 it’s a 
bargain. The quality is really good. 
(N.J.M.) 

★ ★ ★ 

BURT BACHARACH, PORTRAIT IN 
MUSIC. A&M RECORDS L 35271 Fes¬ 
tival Release. 

I doubt if there is anyone not familiar with 
the hits that flow from the team of 
Bacharach and David and this very en¬ 
joyable record gives ample reasons for the 
popularity. All the tracks are given the full 
orchestral treatment and with the excellent 
sound quality make it the ideal disc for 
dining background or as a present for that 
hard to please friend. The tracks are: Come 
Touch The Sun — The Windows Of The 
World — April Fools — Freefall — The Old 
Fun City — Pacific Coast Highway — Not 
Goin’ Home Anymore — She’s Gone Away 

— Are You There — Bond Street — Message 

To Michael — Knowing When To Leave — 

Nikki — And The People Were With Her. 

(N.J.M.). & 

w 


Circards: 

Series 2-11 available 

As published by our UK associate 
magazine Wireless World, these 
series cover the topics listed below: 

2. Switching circuits 7 . Power amplifiers 

3. Waveform 3 . Astable circuits 

generators 9 . Optoelectronics 

4 . AC measurement 10 . Micropower 

5. Audio circuits circuits 

6. Constant current n. Basic logic gates 
circuits 

Due to rising costs we must 
charge $3.00 posted for each set. 
Please mark your preferences on 
the order form below. 

Send the form and your remit¬ 
tance to Circards Offer, Box 163. 
Beaconsfield, NSW2014. 


Please send me .... sets of Wireless World 
Circards. I understand that stocks are limited, 
and have marked my preferences below. 

2.... 3.... 4.... 5.... 6.... 

7. . .. 8... . 9.... 10....11.... 

I have enclosed $3.00 for each copy (cheque, 
money order, Australian Postal Order, etc, 
NOT CASH. Note: we do not invoice.) 


NAME. 

ADDRESS. 

.POSTCODE 


4 VALUABLE 
TEXTBOOKS 

• BASIC ELECTRONICS 

An easy-to-read introduction 
to this fascinating subject. 
Start knowing nothing; finish 
up building practical projects. 
$2.00 plus postage. 


• HiFi-STEREO Annual 

Written expressly for the music 
lover who wants to select, buy 
and understand modern Hi-Fi 
Stereo equipment. 

$1.50 plus postage. 

• Fundamentals of 
SOLID STATE 

Explains the basic concepts of 
solid-state technology without 
complex maths. Written for 
the engineer, serviceman, en¬ 
thusiast. 

$3.00 plus postage. 

• An Introduction to 
DIGITAL ELECTRONICS 

Discover the principles of logic 
circuits, digital computers and 
instruments. Valuable reading 
for students and hobbyists. 
$3.00 plus postage. 


All written by the Technical 
Staff of "Electronics Australia 


Please send me copies of 

I 1=1 BASIC ELECTRONICS j 

□ HiFi STEREO Annual 

I I | Fundamentals of I 

I_| SOLID STATE | 

)□ An Introduction to 

DIGITAL ELECTRONICS 

Tick the book or books you require and, 1 
tor each, enclose the appropriate value 1 
of the bnok, 60c pack and postage to any 
address in Australia. Overseas buyers 

I should estimate additional postage on | 

basis of 320g posted weight. Please | 

enclose only cheque, money order, Aus | 

tralian Postal Order, &c., NOT CASH. 
Address and make payable to: 

I ELECTRONICS Australia, I 

PO Box 163 Beaconsfield 2014. | 

AUSTRALIA I 

NAME 

1 ADDRESS . I 



ELECTRONICS Australia, December, 1974 97 




























Which 
man 


you 



Whichever man you are, Adcola equips 
you better for faster, easier, more 
reliable soldering . . . and there's an 
Adcola consultant in each capital city 
to lend a professional hand. 


MA744 


ragssrei 

ADCOLA PRODUCTS PTY. LIMITED WA - : 


VIC.: 848 3777 

N.S.W.: 709 5293 

S.A.: 51 4208 

OLD.: 21 5644 

8 4137 


Today's electronic equipment varies widely in its 
sophistication, and in the demands it makes ... on 
soldering equipment, and the man who uses it. 
Which man are you? 


Responsible for HIGH RELIABILITY EQUIPMENT? 
Life support, communication, aero-space, weapons 
etc. make critical demands on solder joints. 

ECT SOLDERING STATIONS provide accurate 
control of temperature, zero tip potential, low 
voltage for ultimate safety and reliability. 



Involved with COMPLEX OR SENSITIVE CIRCUITRY? 
Sophisticated solid state components, multi-layer 
and high density circuitry as found in colour TV, 
industrial instrumentation etc. need the controlled 
temperature, slim profile and high power of the 
mains voltage THERMATIC. 


Handle GENERAL ELECTRONIC EQUIPMENT? 
Radio, stereo, black and white TV service, and 
general commercial electronics work require fast 
heat-up and maximum versatility. The DUOTEMP 
idles at soldering temperature, and doubles its 
power for heavy or sequence soldering. 



Keen on HOBBIES & HANDYMAN JOBS? 

For broken toys, appliances, automotive wiring, 
door chimes, jewellery, and a hundred jobs around 
the home, a soldering tool is a must. The 
inexpensive, single-temperature STANDARD tool 
handles these jobs with ease. 



S 


\ 


Aprecision switch 
for those who carft afford a failure. 



This is a precision switch for those who can't afford a failure. 

We wanted a switch which met the highest industry standards of reliability, a 
switch that was perhaps extravagant in its structure, in the raw materials employed 
and in its mechanical and electrical life expectancy. 

It would be machined out of a single piece of brass, finished in nickel plating, be 
insulated with Hostaform C and with contacts of rolled gold on silver. 

It would be a miniature illuminated type with interchangeable lens caps of 
varying colours. 

It would be at home in the most sophisticated professional or conventional 
equipment, but essentially where dependability was a foremost requirement. 

It would probably be Swiss made. 

Only Sloan met all our requirements. 

This quality switch is now available from Plessey. 


PLESSEY O 

Plessey Australia Pty Limited Components Division Box 2 PO Villawood NSW 2163 Telephone 72 0133 Telex 20384 
MELBOURNE: Zephyr Products Pty Ltd 56 7231 ADELAIDE: K. D. Fisher & Co. 223 6294 PERTH: H. J. McQuillan Pty Ltd 68 7111 N.Z.: Henderson (N.Z.) 6 4189 
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New Products 


2-Metre transceiver from Dick Smith 

The growing availability of compact imported solid-state FM transceivers 
designed for the amateur 2-metre band reflects the popularity of this mode 
and band for mobile operation. The I com IC-22 is a very attractive transceiver, 
representative of the best currently available. We had the opportunity to test a 
sample unit recently, supplied by Dick Smith Wholesale Pty Ltd. 




The Icom IC-22 FM transceiver is made 
by Inoue Communication Equipment 
Corporation of Japan. It measures 5.8cm 
high, 15.5cm wide, 21.6cm deep, and weighs 
only 1.8kg. It comes complete with all hard¬ 
ware for mounting in a vehicle, including a 
latching clamp to permit easy removal. 
Apart from unlatching this clamp, it is only 
necessary to unplug the aerial and power 
supply leads to complete the job. 

The transmitter has two RF power output 
ratings; 1W and 10W. It uses an 18MHz 
crystal multiplied 8 times and, as supplied, 
has adjustable frequency deviation from 3 
to 16kHz (plus and minus 8kHz). It is sup¬ 
plied with an attractive dynamic 
microphone with press-to-talk switch. 

The receiver is a double superhet, using 
10.7MHz 1st IF and 455kHz 2nd IF. Its sensi¬ 
tivity is quoted as better than 0.4uV for 20dB 
quieting, and the bandwidth is given as 6dB 
down at plus or minus 8kHz and 50dB down 
at plus or minus 15kHz. Audio output is 


The whole unit is constructed on a single 
printed board, for ease of service. No relays 
are used, an electronic network being used 
as the aerial changeover device. 

An important point to appreciate with any 
imported FM equipment is that amateur 
VHF channels in Japan and USA are almost 
exclusively narrow band, ie, plus and minus 
7.5kHz (15kHz overall). This is undoubtedly 
due to the large number of amateurs, using 
a limited band allocation. 

Australian amateurs, on the other hand, 
have favoured and been able to use wider 
bandwidths. This is a legacy from the 
disposals mobile units with which the net 
channels were started, and which were 
available for the very reason that they were 
occupying too much space on the com¬ 
mercial bands. Most were 30kHz overall, 
some 60kHz or more. 

In such an environment, any narrow band 
equipment tends to be at a disadvantage. A 
narrow band transmitter does not exploit 



the full bandwidth of the receiver and, as a 
result, the noise level will be up, while the 
recovered audio will be down. On the other 
hand, a narrow band receiver will distort 
quite noticeably when receiving wide band 
transmissions. 

In practice, this is not as serious a 
problem as the foregoing might imply; 
certainly not serious enough to deter the 
would-be purchaser if all other features are 
to his liking. But it should be appreciated if 
the equipment is to be given a fair assess¬ 
ment. 

In any case, a study of the circuit reveals 
that the transmitter, at least, has been 
designed for two orders of deviation. The 
audio transformer following the deviation 
control is connected to the latter via a flying 
lead and miniature female connector, which 
may be connected to either one of two pins 
on the printed board. One pin provides a 
“straight through” connection, the other 
introduces a voltage divider. (Ap¬ 
proximately 3 to 1, or lOdB). The unit is 
normally supplied set to the narrower posi¬ 
tion. Changing the lead is a simple opera¬ 
tion, while there is also a “mic gain control.” 
and “deviation control” which may be 
advanced if necessary. 

The unit supplied to us was fitted with one 
set of crystals for the 146MHz net channel. 
We took it home and, over a couple of 
weekends, gave it a workout on the bench. 
The only aerial available was a simple co¬ 
axial dipole, fed with 75 ohm cable. This was 
not an ideal situation, since the unit is 


1.5W. 

The receiver uses two crystals ; one each 
for the first and second mixers. The one 
controlling the first mixer may be changed 
to select the required channel. The one for 
the second mixer functions for all channels. 

The complete transceiver uses 23 tran¬ 
sistors, 3 FETs, 3ICs, and 16 diodes. It has 
provision for no less than 22 crystal con¬ 
trolled channels, selected by a front panel 
knob with illuminated channel selector. A 
meter on the front panel functions as an “S” 
meter for reception and an RF indicator for 
transmission. 

Other front panel controls are volume, 
squelch, and a three position switch giving 
the two choices of RF power and “off”. On 
the rear panel is the aerial socket, an ex¬ 
ternal speaker jack, and an accessory 
socket. The latter provides access to the 
discriminator circuit to permit crystal 
trimmer adjustment. A fused power cord, 
with plug, also emerges from the rear 
panel. 

The unit is normally supplied in two 
models; one covering 144 to 146MHz, the 
other from 146 to 148MHz. Since neither of 
these models would suit the Australian 2 
metre scene, which straddles 146MHz, Dick 
Smith has organised a special model cover¬ 
ing from 145 to 147MHz. He warns intending 
buyers that they should check this point 
carefully before investing in one of these 
units. 

Power consumption is given as 180mA on 
receiver standby, 1.2A on 1W transmission, 
and 2.1A on 10W transmission. 


The IC-22 with cover 
removed, showing 
the neat and 
compact layout of 
the printed board. In 
general, the receiver 
section is on the right 
and the transmitter 
on the left. The heat 
sink for the final 
stage is at the 
bottom of the pic¬ 
ture, slightly right of 
centre. The "mic" 
and "deviation" con¬ 
trols, plus the 
deviation tappings 
mentioned in the 
text, are in the top 
left corner. The 
channel selector 
switch is behind the 
centre of the front 
panel. The instruc¬ 
tion manual contains 
a circuit and printed 
board pattern. 
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NEW PRODUCTS 


Low cost portable from Classic Radio 


One of the dramatic effects of the recent 
reduction in tariffs was the appearance on 
the Australian market of cheap miniature 
transistor radios, made in places like Hong 
Kong and Taiwan. They are being sold for a 
few dollars each and have even been given 
away free by some stores as promotional 
gimmicks. 

While most such receivers have been 
superhets, the cheapest of them have often 
performed indifferently in terms of gain, 
sound output and in their ability to cope with 
strong signals. Nor has there been any 
thought of servicing; if they failed, they 
would normally be discarded. 

On a recent trip to Hong Kong, Jack Lewis 
of Classic Radio picked over the sets offer¬ 
ing and selected the “Genesonic” receiver, 
illustrated, as one that seemed a cut above 
others iri its price class. 

A 6-transistor superhet, it is built on a 
printed wiring board which can be removed 
easily from the case for service access. This 
fdct, along with the availability of spare 
parts from Classic Radio makes servicing a 
proppsition — provided it can be carried out 
for less than the cost of a complete new 
receiver! 

Actual cost of the Gehesonic receiver is 
$6.95 direct from Classic Radio at 245 
Parramatta Rd, Haberfield NSW 2045. For 
mail order, add 90c to cover package and 
post. The receiver measures approx 110 x 70 
x 33mm and comes in a carton complete 

[AEGIS] 

NEOSID Magnetic 
Materials and Coil 
Formers — available 
from Stock. 

Some of the range carried includes: 

Formers & Cans 

722 /1 5m /m x 14m /m Bakelite 
Formers 

722 / 4 5m / m x 33m / m Bakelite 
Formers 

3510 7m / m x 19m /m Bakelite Formers 

5027/6PLD Base for 722 type Formers 

5200 / 8PLD twin Base for two type 
722 / 1 

N.4LT / I 4 tag ring for 3510 Type 

7100 13m / m x 13m / m x 20m / m can 
for 722 / 1 

7300 13m / m x 26m / m x 20m / m can 
for twin 722 / 1 

7101 13m/mx13m/mx 36m / m can 
for 722 / 4 


FERRITE SLUGS FOR 722 h 3510 
FORMERS 

F. 14 grade ferrite (0.1 — lOMhz) 

F. 16 grade ferrite (2.0 — 12Mhz) 

F. 25 grade ferrite (1.0 — 50Mhz) 

F. 29 grade ferrite (10.0 — 200Mhz) 
Send S.A.S.E. for technical details 
and prices. 

AEGIS PTY. LTD. 


347 Darebin Rd., Thornbury. Vic. 3071 
Phone 49 1017, 49 6792. P.0. Box 49 
Thornbury, Vic. 3071 



with handstrap, earphone, and two 1.5 pen 
light cells. 


A couple of receivers checked by E.A. 
staff performed well in typical Sydney 
areas, with ample selectivity to separate all 
the local stations, no obvious AGC problems 
and sensitivity to bring in a fair selection of 



Icom 2M transceiver 

designed for a 50 ohm aerial. 

One’s first reaction is that the maker’s 
receiver figures appear to be fully justified. 
In spite of a poor location, excellent signals 
were received from mobiles in remote — 
and in some cases similarly poor—locations 
in the metropolitan area. The squelch 
circuit works well and the audio quality is 
excellent. We imagine that, coupled to a 
beam, this receiver would really sing. 

A power output measurement into a 
dummy load fully supports the makers 
figures of 1 watt and 10 watts output for the 
“low” and “high” positions respectively. 

We experienced some cases ot distortion 
due to deviations beyond the receiver’s 
bandwidth, but none which impaired read¬ 
ability. Some — but not all — reports 
commented on reduced deviation. Subse¬ 
quently we wound up the two controls and 



At left is the Genesonic "Solid Stete 10" 
receiver , while above is a view inside the 
case. 


country and interstate transmitters at 
night. 

Performance, in short, is up to the usual 
expectations of a miniature 6 transistor 
superhet, and adequate for personal 
listening in all ordinary urban and 
provincial areas. (W.N.W.) 


Philips LF generator 

The PM5106 LF generator is a recent 
addition to the Philips range. With a 
frequency range of 10Hz to 100kHz, it offers 
sine or square wave outputs with very low 
output impedance: 10 ohms. Sinewave 
output is 10V RMS output maximum, with 
output flat within 0.2dB and typical 
distortion of less than 0.8pc. Square wave 
output is 20V P-P maximum, constant 
within .05dB and with less than 0.3 
microseconds risetime. 

Frequency selection is via a 10:1 range 
dial with four range buttons. Output am¬ 
plitude is via a continuous control and an 
“x.01” step attenuator switch. 

Philips believe the new instrument should 
be of particular value in educational and 
training applications. 


— cont. 

shifted the previously mentioned tapping to 
the wide position. Local tests (into another 
receiver) and reports confirmed that this is 
very well worth while, assuming the other 
receiver is wide band. 

As well as mobile and bench operation, 
the unit would lend itself to pack set opera¬ 
tion. It would not be difficult to fabricate a 
case to carry the unit, a set of portable 
batteries, and to support a simple whip 
antenna. 

Our overall impression is that this is a 
particularly attractive unit, and very good 
value at the price quoted. 

Price, including tax and fitted with one 
set of crystals, is $189.00. Additional 
crystals are available for all Australian net 
and repeater channels. Spare parts will be 
available for those doing their own service, 
or full service for those who require it. 
(P.G.W.) 
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Multi-DIP board lowers cost 
of one-off projects using ICs 


Making a custom PC board for a new one- 
off project you’ve designed using ICs can be 
a real challenge. Some enthusiasts find it 
very rewarding, and after the breadboard 
stage take delight in planning the PC pat¬ 
tern, producing their artwork and etching a 
board. But to others, this can be a chore; 
they would just as soon have a fast way of 
getting the project built up, so that they can 
get on with something else. 

Quite apart from whether you enjoy it or 
not, making custom PC boards for one-off 
projects is not very economic. It involves a 
lot of time and effort, and for a design which 
is only going to be built once or twice, this 
is hard to justify. 

Just try to have a single custom board 
made for you commercially, and you’ll find 
out how costly it can be. 

Of course there are “universal” PC 
boards available, designed to permit easy 
and rapid wiring up for any custom circuit. 
These are probably just fine for small 
manufacturing runs and one-off applica¬ 
tions in research and industry, but they 
have many drilled holes and generally quite 
a complex pattern. This tends to make them 
too costly for use in hobby situations. 

With this in mind, the staff of E-A, in 
conjunction with HCS Radio Pty Ltd, has 
come up with a new low-cost “universal” 
board design which we hope will fill the bill. 
Based on our earlier single-IC “DIP- 
board”, it in effect consists of a number of 
these boards combined. 

As shown in the picture, there are ac¬ 
tually two versions of the board — a full 
version, and a half-size version. The full 
version has provision for up to 8 14-pin or 16- 
pin DIL devices, or 6 such devices together 
with two 18-pin or 24-pin devices. The latter 
devices may have either 0.3in or 0.6in 
spacing. 

For applications where the full board 
would be too big, you will be able to buy the 
half-size version, with space for either four 
14-pin or 16-pin devices, or three of these 



together with a single 18-pin or 24-pin 
device. 

Because hole drilling adds considerably 
to the cost of PC boards, we have arranged 
that like the earlier DIP board, the new 
“Multi-DIP” boards will be supplied un¬ 
drilled. However the positions of the IC pins 
will be etched in the pattern, so constructors 
can drill them out themselves if they desire. 
This way, if you want to wire up a design 
with the ICs and other components on the 
copper side, you won’t have to pay for holes 
you don’t need. 

Alternatively, you can drill out the holes 
and mount the ICs on the “top” side quite 
easily, if you wish. 

In this way, we believe we have come up 
with just about the cheapest possible uni¬ 
versal PC board, yet one which is very 
practical. 

The boards are etched from SRBP 
laminate, and can be made to plug into edge 
connector sockets — 32-way or 16-way 
respectively. 

Enquiries regarding price and avail¬ 
ability of the new Multi-DIP boards should 
be directed to RCS Radio Pty Ltd, 651 
Forest Rd, Bexley, NSW. (J.R.) 


Advertisement 


Quartz crystal watch 
has LCD readout 

A new range of solid state digital watches 
with liquid crystal displays has recently 
been introduced to Australia. 

Designated the “Minipet Exetron,’’ the 
new watches are fully solid state and have 
no moving parts. They are timed by a 
32,786Hz quartz crystal operating in con¬ 
junction with a single CMOS integrated 
circuit performing the required frequency 
divisions. 

The liquid crystal display provides good 
readability in all light conditions whilst 
minimising current consumption. The unit 
is powered by a 1.5V silver oxide cell which 
lasts for approximately one year. 

Minipet is represented in Australia by 
Landshire Industries who are located at the 
Park Regis, Suite 272, Park St, Sydney. 

Phone Sydney 61 4519. A.H. 960 2442 




THE 
TROUBLE 


SHOOTERS 


E-Z-Mini Hook 2.25" (5.7cm) long 
and E-Z-Mini Hook XL-5" (12.7cm) 
long reach through wiring nests to 
make fast, safe, short-free con¬ 
nections ... horizontally or up to 
three vertical connections on a 
single pin even with three wraps. 
Single contact point assures true 
readings. Constructed of durable 
heat and chemical resistant nylon, 
Beryllium Copper, Gold-Plated 
contact, stainless steel spring. 
Available in 10 RETMA Colors 
Red, Black, Blue, Green, Orange, 
Yellow, White, Violet, Brown or Gray. 


EACH SIZE AVAILABLE IN TWO TIP STYLES 



X-100W (2V4" long) 
XL-1 (5" long) 
Square Hole Tip 



X-100W2 (2V4" long) 
XL-2 (5" long) 
Rectangular Hole Tip 


For lateral or vertical 
hookups to square 
wire wrapped pins, 
or component leads. 


For lateral or vertical 
hookups to rectangu¬ 
lar wire wrapped pins 
or component leads. 



99 ALEXANDER STREET 
CROWS NEST 
NEW SOUTH WALES 
Telephone: 439 2488, 439 2399 
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K ION 


PHONE 51-3845 
51-7008 



134 VICTORIA RD.. MARRICKVIUE NSW 3204 


BSR STEREO 
RECORD CHANGERS 



All current models, fully guaranteed. 
Now available at our new low prices. 
Standard Model, 4 speed ceramic car¬ 
tridge, sapphire stylus $32.50 

As above with cueing device $35.00 

Deluxe model with 11 in turntable, cueing 
device, stylus pressure and adjustment 
alsb player spindle, ceramic cartridge, 
diamond stylus $39.00 

Deluxe C142 G112u2. 4 pole shielded 
pole motor, heavy duty .urntable. Fully 
adjustable cueing device, bias com 
pensator, changer player spindle. 
Magnetic cartridge, diamond stylus 

$49.95 

Pack and post NSW $1.45 

Interstate $1.80 

Beautiful teak or walnut pre-cut 
mounting base $12.50 

Tinted, fully moulded perspex cover 

$10.50 


BSR STEREO PLAYER 
MODEL P-128 

Latest design 4 speed auto or manual 
operation. 11 in heavy weight diecast 
turntable driven by fully shielded 4 pole 
dynamically balanced 240V motor. Noise 
suppressor. Silicone damped cueing 
device. Square section brushed 
aluminium pick up arm. Adjustable 
counterbalance. Calibrated stylus 
pressure control. Antiskate bias com 
pensator fitted with magnetic cartridge, 
diamond stylus S55.00 

P&P $1.50 


MAGNAVOX 8/30 SYSTEM 
TEAK OR WALNUT 


V 


Acknowledged by electronic magazine 
review critics as tremendous quality and 
value for money. Cabinet size 25>/ 2 "H x 
15V2"W x 12"D Capacity 1.6 cu/ft. Fully 
lined with 1" thick heavy weight in- 
nerbond acoustic packing. Freq. 
response — 30Hz — 18,000 Hz + 6dB. 
Power — 30 Watts R.M.S. system sen¬ 
sitivity 98d B. 

Systems will be carefully packed and 
despatched anywhere (too heavy for 
post). Complete system 8 or 15 ohms. 

$67.50 each 

Cabinet only $42.50 3TC Tweeter $4.50 
8/30speaker $19.50 Innerbond sq yd $2.50 


Kenwood all band 
communications receiver 

MODEL QR 666 

170 KHZ — 30MHZ. AM SSB CW. 3-WAY 
power supply system 240 Vac. Batteries 
external DC $335.00. Send S.A.E. for full 
data. 


SONATA NS-1600D 



All silicon solid state Hi Fi stereo Am 
pi if ie-r. .10 watts RMS per channel Each 
channel has separate Bass Treble con 
trols. Inputs for magnetic or ceramic 
cartridge, crystal mic, radio, tape — 
tape out, stereo headphones, 8 16 ohms 
Instruction booklet circuit supplied. 
Timber cabinet. Dimensions 14' ?" x 8" x 
4" 

$74.50 plus freight $2.50. 



GARRARD 

Model SP 25 Mark 4, The newly released 
latest model — a beautiful machine 3 
speed. 4 pole motor. Aluminium turn 
table. Fully balanced and 
CALIBRATED P U arm. Bias comp, 
cue & pause control. Click suppressor. 
Auto set down. 

Including Mag Cartridge, Dia 

Stylus $64.60 

Pack & Post. N S W. $1.50. Interstate 
$2 50 

Very latest model 3 speed record 
changer, deluxe model, 4 pole motor. 
Fully balanced tone arm. Big heavy 
weight turntable. Ceramic cartridge, 
diamond stylus $55.00 

Mounting platform with hinged perspex 
cover $23.80 


50 WATT 
SOLID STATE 
GUITAR AMPLIFIER 



50 watts RMS solid state guitar am 
plifier. PM125 4 inputs, 2 channel with 
separate volume, bass and treble con 
trols; speed and intensity controls for 
vibrato Remote foqt switch with plug 
and lead. Black vynex carry cabinet. 
Fully constructed and ready for 
operation off 240VAC $125.50 


GUITAR AND ORGAN 
SPEAKERS 

Rola 12" 12U50 20 11000 Hz Res 45 Hz 50 
WATTS RMS $38.95 

Rola 12" 12UX50 20 13500 Hz Res 45 Hz 50 
WATTS RMS $45.95 


MAGNAVOX WIDE RANGE 
TWIN-CONE SPEAKERS 


8 16 OHMS 
6WR MK5 12W RMS 
8WR MK5 16 W RMS 
10WR MK5 16W RMS 
12WR MK5 16W RMS 


P&P 

65c. 


30-16,000Hz 

$9.90 
$10.75 
$11.50 
$13.50 


Sennheiser hd -414 
DYNAMIC STEREO 
HEADPHONES $29.95 p&p 65c 

Goldring stereo headphones complete 
with plug and lead $4.95 P&P 65c. 


SOLDERING IRON 

240V AC 30 watts, lightweight 2'?oz, 
heating time 1.8 mins. $8 50 


Playmaster 136 Stereo A 

a 

--- —3 v 

mplifier 14 + 14 Watts. 

is per Dec. 72 EA. 
omplete Kit including: 
ransistors $67.50 

Aetal Work only $9.95 

he3P C Boards $9.50 

Vired and Tested $82.50 

Playmaster 143 : 

Full particulars Sep 
Complete Kit of Part 
Fully constructed 

stereo amplifier 

't/Oct 74 EA 

S $72.50 

$87.50 


EAZY TO FINISH 
1.6cu.ft. CABINET KITS 

For 8 30+ Tweeter etc. Top Bottom, 
sides and back pre assembled. Teak 
veneer. Complete with tube. Speaker 
cloth and innerbond $24.50 Each 


APAN BELT-DRIVE 
STEREO RECORD PLAYERS 

Fully balanced tone arm with all wanted 
refinements. 

Cue etc. Heavyweight diecast turntable. 
Mag cartridge, diamond stylus. Semi¬ 
auto model BRU 121. $95.00 

Fully Auto Model BFU 121 $116.00 

Beautiful deluxe mounting platform 
with hinged tinted perspex cover. 

$27.95 


ROTATING DISTRESS 
EMERGENCY BEAMS 

Flashing Red Lens 
12 Volt 1 amp $5.75 
Pack and Post 80c. 


PHILIPS 

Model AD 0160 T8 1" Dome Tweeter, 
$8.95 P&P 50c 


MUSICOLOUR II 



Operates in conjunction wirn your home 
Hi Fi or P A. System, and as the music 
plays, different coloured lights respond 
The Musicolour ll has three channels 
The max. number of coloured lights is 
not to exceed 1500 watts per channel 
As per EA Dec '71, Jan '72. Complete kit 

of parts $55.50 

Fully constructed $65.50 

Pack & Post.75c 


P-A AMPLIFIER/MIXER 

Hi-Power l-C. 21 Watts Continuous Freq. 
Response 20Hz-KHz. Distortion less than 
0.3-1 KHz. Inputs, unbalanced Mic 
Inputs. Sensitivity better than 5MV- 
Phono inputs 250 MV SIG/Noise. Better 
than 48d B for Mic — 60dB for Phono 

$69.95 Pack and Post $2.50 


EX DISPOSAL SURPLUS 
EQUIPMENT TO CLEAR 

Command T'mitter 4-5.3 MHZ $7.50 

25-0-25UA 3" Panel Meter $12.50 

0-50MA 3" Panel Meter $2.50 

ARC-5 2 Metre T'mitter $17.50 

ARC 5 2 Metre Receiver $27.50 

3" Indicator/ Receiver 
Unit APN-9 suit CRO conversion 
3BPI CRO tube, shield & socket 
33 useful valves $15.00 

TR 1934 TXRX Multi Xtal CH 
100-125 MHZ $12.50 

3 API 3" CRO Tube $2.75 

3 F P7 suit slow scan TV $9.00 

AVO Electronic Multimeter 
Model CT 38 $39.95 

AVO valve Characteristic 
Meter complete with book $49.95 

Wireless Set No 88 TXRX 
2-10 MHZ XTAL locked pack 
set $19.95 

Brand new transistors etc. 

AT464 — BC107 10 for $2.95 

AT494 — BD138 10 for $2.95 

MJ 480 —ZN3055 4for $2.95 

TEXAS 3w 1C SN 76023 $2.50 

301 OP AMP per pair $2.20 

709 OP AMP per pair $1.89 

741 OP AMP per pair $1.95 

100 PI V 25 AMP Auto Diode P/ Pair $2.55 
14 and 16 Pin Inline l-C 
Sockets 10 for $3.75 


KAISE 


MODEL SK 100 


VOLT OHM-MILLIAMMETER 


HIGH SENSITIVITY 
100.000 Ohms per Volt PC 
10.000 Ohms per Volt AC 

t 1 SPECIFICATIONS 

0 DC Volts 0 6. 3. 12. 60. 300. 600. 1700 
e AC Volts 6. 30. 120. 300. 1200 

O DC Current 12uA. 300uA. 6mA, 60mA. 600mA. 12A 
e AC Current 12A 

O Res.stance 70K ohms. 200K Ohms, 2M Ohms. TOM 
Ohms 

0 Dec.bets M.nus 20 to plus 17. 31. 43. 51. 63 
• Accuracy DC DiuS minus 3pc. AC plus m.nus 4pc 
<of fun scale) 

e Overload Protected by dual s.i.conci.odes 
• Douoie leweiied plus m.nus 2pc Meter 
e Pius m.nus lpc temperature stab.i.sed film res.stors 
• Polar■ ty changeover switch 
e Scale w>th mirror 


Price $34.75 


Post rfc interstate $1 00 
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NEW PRODUCTS 


Kodak offers new cassette 
recorder with inbuilt slide sync 


Kodak has announced the availability in 
Australia of a cassette recorder specially 
designed for synchronising colour slides 
with sound. 

Called the Hitachi Audio Adapter AVA 
1200, the recorder is unique in that it in¬ 
corporates many features which make it a 
most flexible piece of equipment. Not only is 
the AVA 1200 an excellent cassette recorder 
with very good sound reproduction, but also 
a slide synchroniser and public address 
amplifier. 

Features include two different methods of 
slide synchronisation. Method 1 is the 
standard 1000 Hz slide advance cue, and a 
150 Hz tape stop pulse on a separate track 
from the narration. The stop pulse is ideal 
for student response situations. Method 2 is 
a 50 Hz slide advance cue which is recorded 
on the same track as the narration The 
pulse is inaudible. 

As soon as the AVA 1200 is plugged into 
the power supply it becomes a public ad¬ 
dress sytem. With an extension speaker the 
2Vfe-watt output gives enough sound for any 
meeting room or class-room. There is a 
separate volume control for this PA system. 

Other facilities include a large VU meter, 
digital counter, tone control, and a monitor 
or earphone socket. Inputs can be through 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■ 



DIN, radio or microphone sockets. 

The weight is only 2,5 Kg (5Vfe lbs.). There 
is a convenient pushbutton system for 
precise and speedy operation. 

The audio adapter has an auto shut-off 
mechanism when the tape is finished. Solid 
state, transistorised circuitry (including 8 
IC’s) assures outstanding reliability and 
constant top-level performance. 

Accessories included are a dynamic 
microphone with remote-control switch, 
microphone stand, AC power cord, cassette 
tape (C-30), carrying case and cassette 
recorder-projector cable. 


AWA broadcast monitor receiver 


The AWA Broadcast Monitor Receiver, 
BMR-1, is designed to monitor “off air” 
transmissions from broadcast stations in 
the 525 to 1605 kHz band. Monitoring func¬ 
tions provided by the receiver include 
meters indicating carrier and modulation; 
carrier failure and programme failure 
alarms; audio output for driving external 
amplifiers and recorders. 

Tlie receiver comprises a single unit for 
rack-mounting, and is fully solid-state. It 
contains three basic parts — a manually- 
operated tuner, providing all normal 
receiver functions up to the audio output, 
including a 10kHz whistle filter; a monitor 
section to operate the monitor and alarm 
circuits; and a regulated power supply 
operating from nominal 240V 50 Hz mains. 



ESI 




' % 

•-* 


e 
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Sets of studio extension meters are avail¬ 
able to operate from the receiver. 

Further information is available from 
Amalgamated Wireless (Australasia) Ltd 
Engineering Products Division, 422 Lane 
Cove Road, NSW 2113. 



SANGAMO HORSTMANN 

USED TESTED AND GUARANTEED! 


10 or 15A 
contacts with 
day omit, 
device. $15.00 


with spring 
reserve 15 or 
20A contacts 
$12.00 ea. 


CLOCK DISPOSAL CO. 

P.O. BOX 147. 

LINDFIELD, N.S.W.2070 


"OXFORD" 

RADIO CHASSIS 

INSTRUMENT CASES 

ENGRAVED & PRINTED PANELS 

"MINI BOXES" (Aluminium) 

Speaker Cases 

Rack & Panels (To Order) 

Stainless Steel Work (To Order) 

Wardrope and Carroll 
Fabrications Pty Ltd 
Box330 Caringbah 2229 
Phone 525 5222 



ELECTRONIC COMPONENTS DIVISION OF 
JOHN CARR Er COMPANY PTY LTD. 


405 SUSSEX STREET 
SYDNEY 2000 

P.O. BOX K39. HAYMARKET 
211-5077 _ 211-5077 

A professional system at a 
domestic price 


ETI 427 GRAPHIC EQUALISER 



Features: 

• 9 filters at octave intervals in each of two 
channels. 

• Level control for each channel. 

• + 13dB range on each filter. 

• Input voltage up to 3 volts. 

• Output voltage up to 2 volts at less than .1 % 
distortion. 

• Frequency response 1.5Hz to 30KHz. 

Comes with all coils prewound and a 
choice of either a timber cabinet or an 
attractive Mariviplate cover making this 
kit ideal for professional P.A. or domestic 
Hi-Fi use. Complete kit (with Marvuplate 
cover) $96.00 P&P $3.00 


ETI 422 STEREO AMPLIFIER 



High power — 50w RMS per 
channel less than . 2 % distortion. 
Complete Kit only $118.00 

P&P $3.00 

ETI 420 4-CHANNEL AMPLIFIER 



features 15watts per channel with 
SQdecoding. Complete kit $129.00 

P&P $2.50 


ETI 423 ADD ON DECODER AMP 



adapt your stereo to full 4 channel 
SQ operation $65.00 P&P $2.00 
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Books & 
Literature 


NEW BOOKS 


JUST A FEW OF THE THOUSANDS 
ALWAYS IN STOCK CALL IN OR WRITE 
GIVING YOUR REQUIREMENTS. All books 
reviewed in " Electronics " can be ordered 
from us. 


1974 ANNUALS!! 

A.R.R.L. RADIO AMATEURS' HANDBOOK 1974 

$6.95 

WORLD RADIO TV HANDBOOK 1974 (Complete 
guide to World's Shortwave Stations): $5.95 


A.R.R.L. FM AND REPEATERS FOR THE 
RADIO AMATEUR $4.60 

A.R.R.L. RADIO AMATEUR'S V.H.F. 

MANUAL $4.35 

A.R.R.L. ANTENNA HANDBOOK — American 
Radio Relay League —new Edition!! $4.50 

BASIC RADIO — New revised edition by Tepper in 
six volumes. Set $22.50 

BUILDING HI FI SPEAKER SYSTEMS. Phillips 
application book $3.45 

COLOUR TV THEORY—Hutson $10.80 

ELECTRICAL ENGINEERS REFERENCE 
BOOK. New 13th Edition—JUST RECEIVED 

$34.75 

ELECTRIC GUITAR AMPLIFIER HANDBOOK 

— New enlarged edition $6.95 

ELECTRONICS IN MUSIC —F.C. Judd. 

New Edition includes information on 
Synthesisers ^ $9.60 

FAIRCHILD TTL APPLICATIONS HAND 
BOOK $5.00 

HAM NOTEBOOK by the editors of Ham Radio 
Magazine $3.95 

HI FI IN THE HOME — A music lover's guide to 
Hi Fi sound reproduction. John Crabbe $6.80 

HI FI LOUDSPEAKERS AND ENCLOSURES — 
Revised 2nd Edition — Cohen $6.10 

HOW TO LISTEN TO THE WORLD New 8th 
Edition $4.95 

JAPANESE RADIO, RECORD & TAPE PLAYER 
SCHEMATIC SERVICINGMANUAL $6.45 

PAL RECEIVER SERVICING by D. J. Seal — A 
new book! PROFUSELY ILLUSTRATED IN 
COLOUR^HIGHLY RECOMMENDED $11.90 
PAL COLOUR TELEVISION by Patchett. New 
edition just reveived! Limited supplies from our 
airfreight shipment now available $1’4.60 

PAL COLOUR TELEVISION FOR SERVICEMEN 

— W. C. Cook. A new book by an Australian 

Author $15.00 

PHILIPS POCKET BOOK 1974. Electron tubes, 
s/ conductors, I .C.s Components & 
materials $2.50 

PINPOINT TRANSISTOR TROUBLES IN 
TWELVE MINUTES $7.35 

RADIO HANDBOOK New 19th Edition $14.95 

RADIO VALVE AND TRANSISTOR DATA 9 e — 
of 3000 Valves and 4500 Transistors, Diodes, 
Rectifiers and Integrated Circuits $2.65 

RADIO & ELECTRONIC LABORATORY HAND 
BOOK — Scroggie, New 8th edition $15.00 

RADIO DATA REFERENCE BOOK — Jessop 
(R.S.G.B.) New3rd Edition $3.60 

SEMICONDUCTOR HANDBOOK — Part 1, 
TRANSISTORS Characteristics, Specifications 
8< connections. Multinational coverage. (De 
Muiderkring.) $7.50 

TEACH YOURSELF RADIO — D. Gibson. An 
excellent illustrated book for the beginner $2.75 
TRANSISTOR SPECIFICATIONS MANUAL, 6th 
Edition 1973 $4.75 

TRANSISTOR AUDIO RADIO CIRCUITS — for 
radios amplifiers, tape recorders. Selected 
circuits by Mullard $5.60 

TRANSISTOR T.V. SERVICING GUIDE — 
Middleton $4.20 

TRANSISTOR EQUIVALENTS — European, 
American and Japanese; 9,000 types and 5600 
substitutes, 8th Edn —JUST RECEIVED!!!! 

$4.95 

TV SERVICING GUIDE arranged by Trouble 
Symptoms — Deane & Young. (Our best 
seller) $4.00 

VIDEO RECORDING — Record and replay 
systems —G. White $9.50 


MAIL ORDERS BY RETURN . PLEASE 
ADD 70c per parcel postage (Vic). $1.00 per 
parcel interstate. 

TECHNICAL BOOK & MAGAZINE CO. 

295-299 Swanson St., 

PJl. 663 3951 MELBOURNE 3000. Ph. 663 3840 


Dictionary 

DICTIONARY OF ELECTRICAL 
ENGINEERING, by K. G. Jackson. 
Published by Butterworth & Co Ltd, 
London, 1973. Hard covers, 143 x 223mm, 
375pp, with diagrams. Price in Australia 
$7.50. 

A comprehensive dictionary of terms 
used in electrical engineering, intended as a 
reference not only for the apprentice and 
student, but also for the practising 
engineer. It is mainly concerned with power 
engineering, control and lighting, but there 
are a reasonable number of terms from 
electronics as well. 

It is basically a revised, expanded and 
updated version of the Concise En¬ 
cyclopaedia of Electrical Engineering, 
published by Newnes in 1965. 

For those involved in electrical 
engineering as well as electronics, it would 
be a worthwhile addition to the reference 
shelf. 

The review copy came from the local 
office of the publisher, but copies should be 
available at all major and technical 
bookstores (J.R.) 


Broad introduction 

ELECTRONICS, A Handbook for Engineers 
and Scientists, by G. H. Olsen. 2nd 
Edition, 1974. Published by Butterworth 
& Co Ltd, London. Hard covers, 160 x 
225mm, 482pp, many diagrams. Price in 
Australia $19.00. 

The first edition of this book was called 
“Electronics: A General Introduction for 
the Non-Specialist”, and this would still be 
appropriate. Essentially it is a broad in¬ 
troduction to the subject, intended par¬ 
ticularly for people in the many fields of 
science and technology which use electronic 
equipment in measurement, monitoring 
and control. 

There are ten chapters, whose headings 
give a fairly clear indication of the scope 
and order of treatment: 1 — Introduction; 2 
— Passive components: resistors, 
capacitors and inductors ; 3 — The response 
of circuits containing passive components; 
4 — Semiconductor devices; 5 — Indicating 
instruments; 6 — Power supplies; 7 — 
Amplifiers; 8 — Oscillators; 9 — In¬ 
troduction to logic and digital circuits; 10 — 
Miscellaneous measuring instruments. The 
book ends with five data appendices. 

As you may have noticed from this, there 
is no mention of the thermionic valve. The 
author notes that all material dealing with 
valves in the first edition has been deleted, 
to make room for additional material on 
solid state devices, and in particular 
monolithic ICs. This seems reasonable, in 
vew of the type of reader for whom the book 
is intended. 

The book is deliberately non-formal in its 


approach, yet gives sufficient basic theory 
to satisfy those wanting more than just a 
superficial treatment. At the same time it is 
well laced with practical applications and 
circuits. This together with its up-to-date 
content should make it of great value as a 
laboratory reference book. 

The text is written in clear and concise 
language, is very readable, and is well 
served by diagrams and circuits. 

In short, a book which seems to achieve 
its author’s stated aims commendably well. 
It should be found particularly valuable as 
an introductory text not only by non¬ 
electronic engineers and scientists, but by 
students, amateurs and advanced hobbyists 
as well. 

The review copy came from the 
Australian office of the publisher, but copies 
should be in stock at all major and technical 
bookstores. (J.R.) 

And another . . . 

HOW TO BUILD AND USE ELECTRONIC 
DEVICES WITHOUT FRUSTRATION, 
PANIC, MOUNTAINS OF MONEY, OR 
AN ENGINEERING DEGREE, by 
Stuart A. Hoenig and F. Leland Payne. 
Published by Little, Brown and Co, 
Boston, 1973. Soft covers, 155 x 233mm, 
360pp, many circuits and diagrams. 
Price in Australia $11.95. 

This is rather like the book by Olsen, in 
that it has been written specifically for 
graduate students, scientists and other non¬ 
electronic folk, who need to use electronic 
equipment with confidence, yet at the same 
time don’t want to worry about deep theory. 
As the long title suggests, it takes an even 
more practical slant than the Olsen book, 
with bits of humour thrown in as well to 
make the going more pleasant. 

The basic emphasis is on that wonder 
animal of the 60’s and 70’s, the op amp, 
which the authors present as something 
only a little short of the universal panacea. 
And after reading through the book lightly, I 
am certainly inclined to agree that, for the 
type of reader the book is aimed at, the op 
amp probably isn’t far short of a universal 
panacea. 

In fact I thought I had a fair idea of the 
applications of op amps, but there were 
many given by Hoenig and Payne that I 
hadn’t even imagined. This suggests that 
many of us who regard ourselves as part of 
the “in’” group of electronics would also 
find the book of value and interest. 

Like the title itself, the chapter headings 
are wordy, but they give a good idea of the 
general approach: 1 — A little circuit theory 
and an instrument or two; 2 — The op-amp 
and how to make it work for you; 3 — Op- 
amp applications for fun and profit; 4 — 
Biomedical applications of op-amp circuits; 
5 — The op-amp as an analog computer; 6 — 
Op-amp problems and how to fix them; 7 — 
Discrete devices (if you must use them); 8 
— Conclusions. 
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There are also a number of appendices, 
two of which give books for further reading 
and a glossary of terms. 

Throughout the text, the emphasis is on 
fast assimilation of sufficient knowledge to 
produce practical results. The authors state 
that they have based this on the “monkey 
see, monkey do” technique used in World 
War 2 to teach farm boys to be sailors in a 
few weeks. 

Their justification for using this idea 
with the present book is that with modern 
electronics, the “quick and dirty” method is 
often the most practical. Waiting until you 
are able to come up with the “best” design 
usually means that the design will be 
obsolete by the time you get it going, and the 
job for which it was needed will have long 
since disappeared. This has a lot of validity 
nowadays. 

Before I end up, I must quote the 
mnemonic which the authors give as a way 
of remembering the resistor colour code. It 
is new to me, and emphasises the humour 
used to leaven the book: Bad Boys Rape Our 
Young Girls But Violet Gives Willingly(!) 

All in all, a refreshingly honest book, and 
one which should be of great practical value 
not only to researchers wanting to knock up 
op-amp circuits “before afternoon tea”, but 
for almost anyone in electronics as well. 

The review copy came from Ramsay 
Surgical Ltd, who have offices in all states. 
(J.R.) 


CRYSTALS FAST DELIVERIES 


BRIGHT STAR CRYSTALS PTY LTD 

35 EILEEN ROAD, CLAYTON, VICTORIA. 546 5076 


OF ALL YOUR REQUIREMENTS 

D Type 1 to 110MHz, J Type 5 to 110MHz, K Type 5 to 110MHz From $5.00 

Send S.A.E. for free comprehensive price list 

FOR THE PAST 36 YEARS 

BRIGHT STAR CRYSTALS 

Have oeen preferred by leading Manufacturers throughout the country tor 

ACCURACY • STABILITY • ACTIVITY • OUTPUT 

Consult us for Crystals for any Mobile Radio. All types available. 

DISCOUNT FOR QUANTITY ORDERS 

AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our modern factory equipment allows us to offer you 
PROMPT DELIVERY for all your CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEZO ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 

Representatives Australia and New Zealand: Messrs. Carrell & Carrel Box 2102, Auckland. 


W J MONCRIEF PTY LTD 
176 Wittenoom St, East Perth 6000 
Phone 25 5722, 25 5902 
•PO Box 6057, Hay St, East. 

FRED HOE & SONS P L 

246 Evans Road, Salisbury North, 

Brisbane, Queensland. 

Phone 47 4311. 


ROGERS ELECTRONICS 
PO Box 3 
Modbury Nth SA 
Phone 64 3296 

PARIS RADIO ELECTRONICS 
7a Burton Street, 
Darlinghurst. NSW 
Phone 31 3273. 


NOW AVAILABLE: The 2nd edition of 

DIGITAL ELECTRONICS 

Reprinted by public demand — 
ideal for students and hobbyists 

PRICE: $3.60 posted 


LARGEST RANGE IN 
AUSTRALIA OF 
ELECTRONIC 
AND RADIO BOOKS 

Mail orders available , prompt attention. 
See below for this month's new 
publications . 

How to Build Speaker Enclosures 


by Badmaieff $4.15 

Security Electronics 

by Cunningham $4.95 

Transistor Audio Amplifiers 
byJackDarr $6.05 

Transistor Equivalents 
by De Muiderkring $4.95 

PAL Colour Television for 
Servicemen by W. C. Cook $15.00 

Colour Television Theory 
by Hutson $11.70 

Electronic Organ Servicing Guide 
by Middleton $5.45 

Transistor Substitution Handbook No. 

14 by Sams $3.25 

TV Servicing Guide 

by Deane £t Young $4.00 

Electric Guitar Amplifier Handbook 
by Darr $7.65 


Postage 35c Local 
Postage 65c Interstate 

McGills 

Authorised Newsagency Pty. Ltd., 

187 Elizabeth Street, 
MELBOURNE, VIC. 3000 
Phone 60 1475 


NOTICE TO ADVERTISERS 

The Trade Practices Act 1974 came into force on October 1,1974. 

Certain provisions of the Act relating to consumer protection place a heavy 
burden upon advertisers, advertising agents and publishers of ad¬ 
vertisements. 


Section 52 of the Act imposes a general 
duty on everyone (individual and cor¬ 
poration alike) not to engage, in trade or 
commerce, in conduct that is 
“misleading or deceptive.” 

In addition Section 53 (read with 
Sections 6 (3) (c) and 79) makes it a 
criminal offence (punishable in the case 
of an individual by a fine of $10,000 or 6 
months' imprisonment and in the case of 
a corporation by a fine of $50,000) for an 
individual or corporation to do any of the 
following in trade or commerce in 
connection with the supply or possible 
supply of goods or services or in con¬ 
nection with the promotion by any 
means (for example advertising) of the 
supply or use of goods or services, 
namely: — 

"(a) falsely represent that goods or ser¬ 
vices are of a particular standard, 
quality or grade, or that goods are 
of a particular style or model; 

(b) falsely represent that goods are 
new; 

(c) represent that goods or services 
have sponsorship, approval, per¬ 
formance characteristics, acces¬ 
sories, uses or benefits they do not 
have; 

(d) represent that the individual or 


corporation has a sponsorship, ap¬ 
proval or affiliation [he, she or] it 
does not have; 

(e) make false or misleading state¬ 

ments concerning the existence of, 
or amounts of, price reductions; 

(f) make false or misleading state¬ 

ments concerning the need for any 
goods, services, replacements or 
repairs; or 

(g) make false or misleading state¬ 

ments concerning the existence or 
effect of any warranty or guaran¬ 
tee.” 

Apart from the criminal sanction for a 
breach of Section 53, an individual or 
corporation infringing Section 52 or 53 is 
liable to proceedings for injunction and 
for damages suffered by an injured party. 
In view of the obvious impossibility of 
our ensuring that advertisements sub¬ 
mitted for publication comply with the 
Act, advertisers, and advertising agents 
will appreciate the absolute need them¬ 
selves to ensure that the provisions of 
the Act, including the sections specified 
above, are complied with strictly. 

It is suggested that in cases of doubt 
advertisers and advertising agents seek 
legal advice. 


SUNGRAVURE PTY. LTD. 
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PETER 

SHALLEY 

SPECIALS 


HAND-HELD 
5 Watt BASE 


6 channel 
facility 

L' 



27 semi 
conductors 
Power signal 
meter 
All metal 
construction 
Leather 
carrying case 
Sockets lor: 

• Ext power 

• Mike 

• PA 
speaker. 


lone Call 


SPECIAL OFFER 
USUALLY SI 29 

PMG APPROVED 




5W. BASE 


3 Channel facility 
squelch, all metal 
remote mike 
8/1 speaker 



S.S.B. 

A.M. 


15w.P.E.P. 
5 watt 


23 American channels 
synthesizer 

for HAM use, License 
required 

May be purchased with field- 
pack aerial as shown 69 


semiconductors AM Rec Triple 



6 CHANNEL 
FACILITY 
5 WATT BASE 

Power signal meter 
Squelch. 25 semiconductors 
super-range circuitry 


ONLY IV thick 


Fully PMG 
approved 




OFTEN COPIED 

NEVER 

EQUALLED 


The finest 1 watt 
in the world. 
This is the 
unit used 
by-many 
government 
departments 
throughout 
Australia 
and 

overseas. 


TC 
1607 . 
1 Watt 




FULLY PMG 
APPROVED. 


HAMS 


License 

required 



23 American Channels fully 
Synthesized 
5 Watt Transceiver 


Power Signal Meter 
Squelch 32 
Semiconductors 




'CONTACT' 


1 WATT 

• 27.240 or 27.880 

• 14 SEMICONDUCTORS 

• PMG APPROVED 

• TWO CHANNEL FACILITY 

• PUSH PULL HIGH LEVEL 

• luV OR BETTER SEN¬ 
SITIVITY 

• TONE CALL 

• ALL METAL 

• SQUELCH CONTROL 

• SERVICE & SPARES 


$40 


pap $1.50 



WORLD RANGE 

AM-FM-VHF-SW RECEIVER 



• AC OR BATTERY 

• 5 BANDS 

• FM 88-108MHz 

• VHF 108-175MHz 

• SW 1.6-12MHz 

• TIME COMPUTER 

• B/l CHARGER 


$50 


P&P $2.00 


VHF 

• BROADCAST BAND 

• AC OR BATTERY 

• AUTO FREQUENCY CON¬ 
TROL 

• TONE CONTROL 

• LED TUNING 

• SHOULDER STRAP 

• EAR PHONE 


54-210MHz 

RECEIVER 


$59 


pap $2.00 



127 YORK ST. SYDNEY 


PETER SHALLEY 


29 3767 — 29 7021 
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The Amateur 
Bands 


by Pierce Healy, VK2APQ 



Amateur radio dubs 

The gregarious instinct brings together those who share a common interest. In 
amateur radio, this trait has produced a unique fellowship which spreads from 
small localised groups to a world wide international organisation. 


No activity, religious, political or ideological, has 
achieved such widespread participation as amateur 
radio. Yet within the ranks of amateur radio are people 
of many nationalities and creeds. The reason is a 
desire to communicate with and learn about those 
living in parts of the world which we cannot expect to 
visit. 

From the desire to converse with each other has 
grown the willingness to assist others to further their 
knowledge and ability. No other groups have, through 
individual or collective efforts, contributed so much to 
the advancement of communication and en¬ 
tertainment Often the contributions crystallised from 
discussions in radio clubs. 

In Australia, as elsewhere, amateurs have played a 
major roll in the establishment of broadcasting ser¬ 
vices, international, national, aircraft and mobile 
communication services. In addition, assistance given 
in all parts of the world by providing communication 
during natural disasters is legendary. 

However, the irony is that, through the ever in¬ 
creasing demands for commercial and governmental 
radio channels, amateurs have had to fight to share the 
natural resource which makes radio communication 
possible. A resource which knows no boundaries, 
cannot be manufactured, stored or destroyed by man. 
Unfortunately, it can be polluted and is often misused. 

The oldest established amateur radio organisation in 
the world is the Wireless Institute of Australia, formed 
in 1911. Today, in any part of the world, a welcome 
awaits the radio amateur, either by an individual 
operator, a local club or a national group. 

Such is the amateur radio club phenomenon! 

Following many requests about radio clubs in 
Australia, from those travelling or wishing to join a 
club, an invitation was extended to clubs to supply 
information for a directory. It is believed that there are 
more clubs operating than are listed, which may not 
have been aware of the invitation. 

In addition, information relating to some national 
societies is included. 

INTERNATIONAL SOCIETIES 

International Amateur Radio Union — c/- 225 Main 
Street, Newington, Connecticut, USA. 

Radio Society of Great Britain — 35 Doughty Street, 
London, England. 

New Zealand Association of Radio Trans¬ 
mitters — Box 1459, Christchurch. New Zealand. 

American Radio Relay League -- 225 Main Street, 
Newington, Connecticut, USA. 

Radio Sports Federation of USSR — Box 88, Moscow, 
USSR. 

Japan Amateur Radio League — Box 377, Tokyo 
Central, Japan. 

Federation of Amateur Radio Societies of India — 4 
Kurla Industrial Estate, Ghatkopar, Bombay, India. 

Wireless Institute of Australia — Federal Executive, 
PO Box 150, Toorak, Melbourne, Victoria 3142. 

Australian Capital Territory Division, — PO Box 
1173, Canberra City, ACT 2601. 

New South Wales Division — Wireless Institute 
Centre, 14 Atcheson Street, Crows Nest, NSW 2065. 

Victorian Division, 412 Brunswick Street, Fitzroy, 
3065 

Queensland Division — G.P.O. Box 638, Brisbane 
4001. 

South Australia Division — GPO Box 1234K Adelaide 
5001. _ 


Western Australia Division — GPO Box N 1002, Perth 
6001. 

Tasmanian Division — GPO Box 869J, Hobart 7001. 

AUSTRALIAN RADIO CLUBS 

Name: Sydney Chapter — Quarter Century Wireless 
Association. 

Membership: Holders of an amateur licence for 25 
years or more. 

Meeting place: North Sydney Anzac Memorial Club, 
Bellvue Street, Cammeray. 

Day and time: 2nd Wednesday of each month at 
7.00pm. 

Affiliation: Quarter Century Wireless Association, 
USA. 

Net frequency: 146.25MHz and 28.25MHz Sunday 
evening 10.00pm. 

Contact: President, Harry Caldecott, VK2DA; 
Secretary, Pierce Healy, VK2APQ, Treasurer, Brian 
Anderson, VK2AND at their call book address. 

Name: ACT Division WIA. 

Club Call sign: VK1ACA 

Meeting place: The Studio, Griffin Centre, Canberra. 

Day and time: 4th Monday each month at 8.00pm. 

Affiliation: Wireless Institute of Australia. 

Net frequency: 146.5MHz. 

Contact: Andrew Davis, VK1DA, telephone 88 4899. 

Name: Hunter Branch NSW Division WIA. 

Club call sign: VK2AWX; repeater VK2RAN. 

Meeting place: Newcastle Technical College, and 
Northumberland Radio Centre Teralba. 

Day and time: 1st Friday of each month at NTC and 
3rd Friday each month at NRC; 8.00pm. 

Affiliation: NSW Division WIA. 

Net frequency: 3595KHz each Monday evening at 
7.30pm. Old channel 4 repeater. 

Contact: Secretary Ray Leben, PO Box 134, 

Charlestown 2290. Bill Hall, VK2XT, phone 59-1586. 

Name: Blue Mountains Branch, NSW Div. WIA. 

Club call sign: VK2AUX. 

Meeting place: Springwood Public School. 

Day and time: 2nd Friday each month at 8.00pm. 

Affiliation: NSW Division WIA. 

Net frequency: 52.2MHz Sunday nights. 

Contact: HansSmit, VK2BHS, telephone Springwood 
51 3534. 

Name: Illawarra Branch NSW Div. WIA. 

Club call sign: VK2AMW. 

Meeting place: Wollongong Town Hall committee 
room. 

Day and time: Second Monday each month at 
7.30pm. 

Affiliation: NSW Division WIA. 

Net frequency: VHF repeater old channel 1; 432MHz 
moonbounce. 

Contact: Secretary Ian Bowmaker, VK2ZJA, PO Box 
110 Dapto, NSW 2530. 

Name: Wagga District Radio Club. 

Club call sign: VK2WG. 

Meeting place: Civil Defence Headquarters, The 
Esplanade Wagga Wagga. 

Day and time: Last Monday of each month at 
8.00pm. 

Affiliation: NSW Div. WIA. 


Net frequency: 7100KHz and 146.00MHz. 

Contact: Sid Ward, VK2SW telephone 22 6082 or 
Harry Hendriks, VK2ZHX ^telephone 25 2005. 

Name: Central Coast Amateur Radio Club. 

Club call sign: VK2AFY; repeater VK2RAG. 

Meeting place: Clubrooms, Dandaloo Street, 
Kariong. 

Day and time: 1st and 2nd Friday evenings at 
7.30pm. 

Affiliation: NSW Division WIA. 

Net frequency: Old channel 1 repeater. 

Contact: Secretary Barry Gibbons, VK2ZUX, PO 
Box 238, Gosford 2250, telephone 25 1746. 

Name: University of NSW Amateur Radio Society. 

Club call sign: VK2BUV. 

Meeting place: Room 1 stage 3 building, university 
campus. 

Day and time: Each Wednesday 1.00 to 2.00. 

Affiliation: NSW Div. WIA, Youth Radio Club 
Scheme, American Radio Relay League. 

Net frequency: 27.125MHz (11 metre amateur band) 

Contact: Sam Voron, VK2BVS, telephone 407 1066. 
Club postal address, The Union Box 57, PO Box 1, 
Kensington NSW 2033. 

Name: Armidale Police Boys Radio Club. 

Club call sign: VK2BAA. 

Meeting place: Club rooms Rusden Street, Ar¬ 
midale. 

Day and time: Wednesday nights at 7.30pm. 

Affiliation: Part of Police Citizens Boys’ Club. 

Net frequency: 146.00MHz FM. 

Contact: Bill Laird, VK2BLA or Ted Thrift, VK2ARA 
telephone 72 4631. 

Name: Sydney University Amateur Radio Chib. 

Club call sign: VK2BSU. 

Meeting place: Carslaw Tutorial Room 8. 

Day and time: Each Wednesday at 1.00pm during 
term. 

Contact: Jeff Pages, VK2BYY, telephone (02) 649 
9829. 

Postal address: Box 398 Wentworth Building, Sydney 
University, 2006. 

Name: St George Amateur Radio Society. 

Club call sign: VK2LE. 

Meeting place: Rockdale Civil Defence 
Headquarters, Highgate Street, Bexley. 

Day and time: First Wednesday of each month at 
7.30pm. 

Affiliation. NSW Div. WIA. 

Net frequency: 14.1MHz. 

Contact: Chris Jones, VK2ZDD, telephone 533 1755 or 
secretary SGARS, PO Box 77, Penshurst, 2222; 

Name: Westlakes Radio Club. 

Club call sign. VK2ATZ. 

Meeting place: Club rooms, York Street, Teralba. 

Day and time: Wednesday evening at 7.30pm and 
Saturday afternoons. 

Affiliation: NSW Div. WIA and Youth Radio Club 
Scheme. 

Net frequency: Not stated. 

Contact: Joe Waugh, VK2IQ telephone (049 ) 68 2642 
or Eric Brockbank, VK2ZOP PO Box 1 Teralba 2284, 
club telephone (049 ) 58 1588. 

Name: Maitland Radio Club. 

Club call sign: VK2BHV and VK2ZVM. 

Meeting place: Clubrooms, 1 Maize Street, East 
Maitland. 

Day and time: Third Wednesday each month at 
7.30pm. 

Affiliation: NSW Div. WIA and Youth Radio Club 
Scheme. 

Net frequency: 146.00MHz FM. 

Contact: Secretary, A. J. Watson, PO Box 59, East 
Maitland, 2323, telephone 37 2282. Club telephone 33 
5680. 

Name: Eastern Zone VK3. 

Club call sign: VK3BEZ. 

Meeting place: Morwell 1st Scout Hall. 

Day and time: Bi-monthly as announced in "Easterr. 
Zone news” and VK3WI broadcasts. 

Affiliation: Victorian Division WIA. 

Net frequency: 3650KHz Sunday evenings at 8.30pm 
also Latrobe Valley VHF repeater VK3RAB channel 
44 / 54. 

Contact: Bruce Hockings, VK3ADB telephone 34 
2718, or secretary David Scott, VK3DY, 174 Johnston 
Street, Maffra 3860. 


Radio clubs and other organisations, as well as individual amateur operators, are cordially in- 
vited to submit news and notes of their activities for inclusion in these columns. Photographs 
will be published when of sufficient general interest, and where space permits. All material 
should be sent direct to Pierce Healy at 69 Taylor Street, Bankstown 2200. 


Name: Midland Zone WIA. 

Club call sign. VK3ATO. 

Meeting place: Scout Camp, Koolamut Park, Ben¬ 
digo. 

Day and time: 3rd Friday each alternate month at 
8.00pm. 
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NOW ONLY $149 



TRIO COMMUNICATION 
RECEIVER MODEL 9R.59DS 



Also available 

Trio QR666 general coverage 
communications receiver solid 
state 550 kHz - 30 MHz 6 bands. 

Price $296.00 

Trio TR72009 144 MHz band car 
transceiver 12volt. 

$217.00 



VHF 

CONVERTER 

TUNER 

110-136 MHz 
couples to 
broadcast 
receiver, 
$14.95 
P.P.55C 


N.C. 310 DELUXE 
TRANSCEIVER 


1 Watt 3 channel 
C.B. transceiver 

• With call 
system 

• External aerial 

Provision for ex¬ 
ternal speaker, 
aerial and power 
supply. $49.50. 
Post $1 extra. 



BARLOW-WADLEY 

XCR-30 

Portable communications 
receiver, based on the 
WADLEY LOOP principle, 
features Selectable 
USB/LSB, CW St AM 
reception, frequency read¬ 
out 10kHz throughout the 
entire range, calibration 
accuracy 5kHz. antenna, 
tuning, signal streagth 
meter, zero-set control, 
clarifier-vernier tuning, MHz 
St kHz tuning controls, 
telescopic antenna. Power 
source: 6 D dry cells: 
provision for external DC 
power supply. 

PRICE$225 

Plus freight. 


NOW 

A PROFESSIONAL 
BURGLAR FIRE- 
ALARM 
SYSTEM 

YOU CAN INSTALL 
YOURSELF 
ONLY $48.95 



NEW KIT — 

GAS ALARM 

Detects fumes, gases, smoke, 
alcohol and combustible gases. 

Uses latest semiconductor 
Detector type SGS1. 

Unit has audible alarm output. 
PP 80c 

Requires 2 Batteries $15 


NEW MODELS 

N.S. ELECTRONICS 
PORTABLE CALCULATOR 

$17.99 

Pack and Post 90c 

Model 600 

• Adds 

• Subtracts 

• Multiplies 

• Divides 

• Two place decimal setting for 
addition and subtraction 

• 216 battery 

8 Digit w/memory $39 95 

Also model 900 9 Digits $22 00 
PP 90c 



© _ „ „ 


NEW MODELS 



TRANSISTOR RADIO KIT 

Silicon transistors, complete with 
instruction book, carrying case 
and earphones. 

Special Price $8.75 

10 TRANSISTOR RADIO KIT 

With RF stage $14.50 
Post & Pack, 75c. 



New VORTEX STEREO 
CASSETTE DECK 
AS USED IN EA P/M 144 
$29.50 


WILLIS TRADING CO. 

PERTH G P O Box No. X2217, W A 6001 


K PRICES 
SLASHED 

DIGITAL TTL 

Internationally known brands 
1st grade devices at new 


7400 

7401 

7402 
7404 
7408 
7410 
7413 
7420 
7430 - 

7441 - 

7442 - 


45c 

45c 

45c 

50c 

55c 

45c 

85c 

45c 

45c 

1.80 

1.80 


7447 

7473 

7474 

7475 

7476 
7490 

7492 

7493 


— 2 24 

— 110 
— 110 
— 110 
— 1 20 

— 1 25 

— 1 52 

— 1 50 


74100 — 2 95 
74121 — 1 25 
74141 — 2 98 



74192 — 3 50 

LM301A 

LINEAR IC's 

High performance Operat¬ 



ional Amplifier 

$1.30 

LM308 

Low input current, high perfor¬ 



mance Operationaf Amplifier 

3.90 

LM380 

Audio Power Amplifier 

2.90 

NE540L 

POWER DRIVER for 



35 W Amplifier 
+22Volts (reduced output) 

3.75 

SE540L 

POWER DRIVER for 



35W Amplifier 
+ 27Volts (rated output) 

6.95 

555 

Timer 

1.95 

556 

Dual 555 Timer 

2.96 

LM565 

Phase locked loop 

4.65 

LM566 

Voltage controlled oscillator 

3.70 

LM567 

Tone decoder (0.01Hz 



to 500kHz) 

5.25 

709C 

Operational Amplifier 

1.15 

710C 

Differantial Voltage 



Comparator 

1.25 


REDUCED PRICES 
BARGAIN PACKS 

All brand new & tested 
Price Qty 
10 100 
$1.40 $11.00 


Audio type similar 
BC107 - T018 
Audio type similar 
BC547 - plastic 
Audio type similar 
BC108 - T018. 
Audio type similar 
BC548 - plastic. 
Audio type similar 
BC109 T018 

Audio type similar 
BC549 plastic. 
Audio type similar 
2N2926 plastic. 
RF type similar 
BF115 T018. 

RF type PNP 
T018. 


Silicon 
similar 
Silicon 
similar 
Audio 
complimentary 
Output 1 watt. 
Germanium 


PNP 
2N3638. 
PNP 
BC178. 
type 


$1.30 $10.50 
$1.30 $10.00 
$ 1.20 $ 10.00 
$1.60 $13.00 
$1.35 $11.00 
$1 30 $10.50 
$1 60 $13.00 
$1 50 $11.50 
$1.30 $11.00 


$1 60 $13.00 


pair $2.50 


similar OC71. 

$1.85 

Germanium 


similar OC72 


AC128. 


$2.50 

Silicon 

Diodes 


similar 

BA 100 

$1.60 

Silicon 

diodes 


similar 

1 S44. 


1N914 


$1.50 

1 AMP 

diodes 


EM404. 


$1.70 

1 AMP 

diodes 


EM406. 


$1.90 

1 AMP diodes EM 


410. 


$4.00 

1 AMP 

diodes 


Unbranded. 

$1.20 

LEDS Red 

F, 

Pack St Post 20c 


445 MURRAY ST., 
PERTH. W A. 

21 7609 21 7600 


AMATEUR BANDS 


Affiliation: Victorian Division WIA. 

Net frequency: Nil. 

Contact: Col Gibson, VK3FO, telephone (054 ) 75 2245 
or 75 2378. 

Name: Moorabbin and District Radio Club. 

Club call sign: VK3APC. 

Meeting place: Moorabbin Baseball Club Rooms, 
Summit Avenue, Moorabbin. 

Day and time: Third Friday of the month at 8.00pm. 
Affiliation: Victorian Div. WIA. 

Net frequency: Nil. 

Contact: Secretary, PO Box 88 East Bentleigh 3165 or 
telephone 92 2168. 

Name: Eastern and Mountain District Radio Club. 
Club call sign: VK3ER. 

Meeting place: Mooroolbark Technical School, Reay 
Road, Mooroolbark. 

Day and time: Last Friday of each month at 8.00pm. 
Affiliation: Not stated. 

Net frequency: 3650KHz Monday evenings at 8.00pm. 
Contact: Alex Bell, PO Box 87, Mitcham, 3132, 
telephone 874 1709. 

Name. Geelong Amateur Radio — TV Club. 

Club call sign: VK3ATL, repeater VK3RAG. 
Meeting place: Clubrooms Storrer Street, East 
Geelong. 

Day and time: Each Friday night at 7.30pm. 
Affiliation: Victorian Division WIA. 

Net frequency: Repeater channel 48 60. 

Contact: Secretary David Mann, PO Box 520 Geelong 
3220. Telephone 9 4261. 

Name: Central Gippsland Youth Radio Club. 

Club call sign: VK3AYE. 

Meeting place: Traralgon and Trafalgar High 
Schools. 

Day anytime: Every Tuesday evening at 7.30pm. 
Affiliation: WIA Youth Radio Club Scheme. 

Net frequency: Not stated. 

Contact: Brian Young, VK3BBB, PO Box 613, 
Traralgon, 3844. 

Name: Darling Downs Radio Club. 

Club call sign: Not yet allocated. 

Meeting place: Dr. Price Memorial Centre, Little 
Street, Toowoomba. 

Day and time: Last Friday of each month at 7.30pm. 
Affiliation: Queensland Div. WIA. 

Net frequency: 3650KHz and 146.00MHz at 8.00pm 
and 8.30pm respectively on 2nd Thursday of each 
month. 

Contact: Ian Barnett, VK4ZBK telephone (076 ) 35 
1309 or Tom Norris, VK4NO, telephone (076 ) 32 6972. 

Name: The South East Radio Group. 

Club call sign: Not allocated. 

Meeting place: Rear 68 Sturt Street, Mount Gam- 
bier. 

Day and time: Friday evening at 8.00pm 
Affiliation: WIA. 

Net frequency: Not stated. 

Contact. Peter Birrell. VK5ZTT, PO Box 1103 Mt 
Gambier, South Australia 5290. 

Name: Black Forest Scout Group Youth Radio Club. 
Club call sign: VK5KR. 

Meeting place: Black Forest Scout Hall, Nottingham 
Crescent Glandore, Adelaide. 

Day and time: Monday evenings at 7.00pm. 
Affiliation: WIA Youth Radio Club Scheme; South 
Australia Scout Association Radio Branch. 

Net frequency: 14.290MHz. 

Contact: Stephan Daff, telephone 297 2685 or Geof 
Taylor, VK5TY telephone 293 5615. 

Name: Australian Radio DX Club. 

Affiliation: European DX Council. 

Branches: New South Wales, Victoria and Queen¬ 
sland. 

Meetings: Monthly. 

Activity: To provide information for serious 
monitoring of commercial broadcasters also in¬ 
troduction to amateur radio activities. 

Contact: Gregory J. Day. publicity officer. PO Box 
227. Box Hill Victoria 3128. 

BOSS IICLL CONTEST 

The WIA invites amateurs and short-wave listeners 
to join this contest, held to perpetuate the memory of 
Ross Hull, who did so much to further VHF-UHF 
A perpetual trophy is awarded annually for com¬ 
petition between WIA members. 

The name of the winning member for each year is 
inscribed on the trophy and he also receives a suitably 
inscribed certificate. 
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Objects: Amateurs from Australia and territories 
will endeavour to contact as many other amateurs as 
possible under the following conditions: 

Date of Contest: 6th December, 1974 1401GMT, to 
19th Jan. 1975, 1400GMT. (0001 hours EAST 7th 
December 1974 to 2400 hours EAST. 19th Jan 1975. 

Duration: Any seven calendar days within the dates 
mentioned, which need not be consecutive. A calendar 
day is from 1401 GMT to 1400 GMT. 

RULES 

1. There are two divisions: 48 hours, and seven days. 
In the seven day division there are four sections: 

(a) Transmitting, open. 

(b) Transmitting, ’phone. 

(c) Transmitting, CW. 

(d) Receiving, open. 

In the 48 hours division the best score over any 
consecutive 48 hour period is the winner. 

In the seven day aivision the best score over any 
seven days of the contest is the winner. 

2. Any amateur operating fixed, mobile, or portable 
within the terms ot his licence may participate. 

3. All amateur VHF-UHF bands may be used but 
cross band contacts are not acceptable. At any one 
time, single frequency operating only is permitted. 
Cross mode contacts are permitted. 

4. Amateurs may enter for any one of the sections 
and either or both divisions. The seven day division 
winner is not eligible for the 48 hour award. 

5. Two contacts per band per day, irrespective of 
mode, are permitted provided that two hours elapse 
from the previous contact with that station on that 
band. 

6. Logs from a multi-operator station are not ac¬ 
ceptable. One operator only may operate a station at 
any one time and must submit a log for his own 
operation. 

7. Entrants must operate within the terms of their 
licence. 

8. The exchange of RS or RST reports with serial 
numbers beginning with 001 shall be proof of contact. 

9. Entries should be set out on quarto sheets, using 
one side of the paper only, and must be forwarded to 
reach the WIA Federal Contest Manager, Box 67, East 
Melbourne, 3002, by Friday 21st February 1975. En¬ 
velopes should be clearly marked “Ross Hull Contest”. 
Early logs are appreciated. 

10 Scoring will be based on the attached table of 
distances. Approximate distances are to be shown in 
the log. Operation via repeaters or translators is not 
permitted. 

SCORING TABLE 


km 

52 

MHz 

144 

MHz 

420 , 
MHz 

576 

MHz 

Higher 

50 

1 

1 

2 

5 

10 

50-100 

2 

2 

5 

10 

25 

100-150 

5 

5 

15 

30 

50 

150-500 

10 

10 

' 25 

50 

100 

300-500 

25 

15 

50 

150 

250 

500-800 

20 

25 

100 

250 

300 

800-1200 

15 

35 

200 

300 

350 

1200-2000 

10 

75 

250 

350 

400 

2000-4000 

25 

125 

300 

450 

500 

4000-6000 

35 

200 

400 

500 

600 

6000-9000 

50 

300 

450 

550 

650 

9000 

100 

400 

500 

600 

700 


11. U>gs must carry a front sheet with the following 
information: 

Name . 

Address . 

Section. 

Callsign 

Claimed 7 day score. 

Operating dates 

Highest 48 hour score . 

Operating period . 

I hereby certify that I have operated in accord¬ 
ance with the rules and spirit of the contest 


Comments 

12. All times are to be logged in GMT. 

13. Certificates will be awarded to the winners of 
each section of each call area. Certificates will be 
awarded to contestants who break any Australian 
VHF-UHF distance records. 

RECEIVING SECTION 

1. Short-wave listeners may enter for this section. 

2. Contest times and logging will be the same as for 
the transmitting section except that there will not be a 
48 hour division. 

3. Logs must show the call-sign of the calling station, 
the serial number given, and tne call-sign of the other 
station. Scoring wul be as for transmitting stations. 

4. Any scoring contacts may be logged. There is no 
limit to the number of times that a station may be 
logged provided serial numbers are jziven. 

5. The logs for any seven days (calendar) may be 
submitted and the winner of the section will be the 
highest scorer. 

6. Certificates will be awarded to the highest scorer 
and, if sufficient interest is shown, to state winners. 

7. A certificate will be awarded to the club station 
with the highest 7 day score. 

General 

It is preferable that complete logs be submitted as an 



aid to checking but contestants must clearly show their 
best seven days or 48 hours. Enjoy yourself in another 
friendly contest. Try to exchange names with each 
contact. 

RADIO CLUB NEWS 

UNSWARS Study Classes 

To assist persons to gain an amateur licence at the 
PMG’s examination in February, 1975, a series of 
study classes will be conducted by the University of 
NSW Amateur Radio Society. Classes commence 
Friday evening 13th December, 1974 at 7.00pm, in 
Room G25, ground floor, Electrical Engineering 
building University NSW, Kensington. 

Morse code classes will be held from 6.00pm to 
7.00pm, prior to the theory classes. Following com¬ 
pletion of the theory classes on 24th January, 1975, 
additional Morse classes will be held from 6.00pm to 
8.00pm each Monday, Tuesday, and Wednesday 
evenings until the examination date. Additional 
assistance will also be available during that period in 
theory and PMG regulations. 

If parents bring prospective students to the first 
class, arrangements will be made for reliable tran¬ 
sport, where possible, for later classes. The only fee for 
the course will be $5.00 to cover printed material. 

For full details contact — Sam Voron, VK2BVS, 2 
Griffith Avenue, East Roseville, 2069. Telephone 407 
1066. The Society’s postal address is — The Union Box 
57, PO Box 1, Kensington 2033. 

In addition to the study groups it is hoped to organise 
other activities to give the newcomer a better insight to 
amateur radio. These may include “do it yourself” 
projects, and non-technical talks on topics associated 
with amateur radio. 

Any amateur who would be willing to assist is invited 
to contact Sam Voron, VK2BVS. 

Wagga Convention 

A very successful convention of the NSW Division 
WIA, South West Zone was held at Wagga Wagga over 
the holiday weekend in October. Activities commenced 
on the Saturday afternoon. At the convention dinner on 
Saturday night more than 80 persons were present. 
Harry Hendriks, VK2ZHX, president of the Wagga 
District Radio Club presided. Speakers were South 
West Zone officer, Harry Cuthbert, VK2AEC, who 
welcomed all present; Tony Mulcahy, VK2ACV 


president NSW Division WIA, who spoke on Institute 
matters and Pierce Healy, VK2APQ who officially 
opened the convention. In doing so, Pierce 
congratulated the members for the very fine job done 
during the recent major floods in the area. 

All field events were enthusiastically contested. The 
highlights of the Sunday activities were tele-recorded 
and shown on CCTV on Sunday evening. A wide range 
of prizes were presented and the organisers expressed 
their appreciation to the large number of business 
houses who made donations. 

Plans are already under way for the 1975 convention. 

Incidentally, the Wagga District Radio Club was 
again called upon to provide communication for the 
civil defence authority during major flooding around 
the 19th — 21st October, 1974. 

Visitors to the convention who saw the area affected 
by the August-September floods could appreciate the 
task carried out by the WDRC. A striking example of 
assistance provided to the community by amateur 
radio. 


SO YOU WANT TO BE 
A RADIO AMATEUR? 

To achieve this aim, why not undertake 
one of the Courses conducted by the 
Wireless Institute of Australia? Estab¬ 
lished in 1910 to further the interests of 
Amateur Radip, the Institute is well 
qualified to assist you to your goal. 
Person Classes for 1975 will commence 
on February 21st, 1975. Applications, 
which are accepted in order of priority, 
are now being received. Correspondence 
Courses may be commenced at any time. 

For further information, write to: 

THE COURSE SUPERVISOR, W.IJL 

14 Atchison Street, 

CROWS NEST, N S W. 2q65 
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Shortwave 
Scene 


by Arthur Cushen, MBE 



Two Gospel stations are in the news with KGEI, San Francisco, now operating 
with 250kW, while test transmissions from Trans World Radio in Swaziland 
have also been reported. 


After many months of speculation that KGEI had 
increased its power, the station has supplied us with its 
new schedule due to come into effect this month. This 
shows the use of two transmitters — one of 50kW and 
one of 250kW. 

English broadcasts are from 0700-0900 GMT and 
from 1400-1500GMT. The balance of programming on 
the 250kW transmitter from 0900 GMT is in Asian 
languages. 

Programs on the 50kW transmitter are all beamed to 
Latin America in either Spanish or Portuguese. 

TWR SWAZILAND 

The new transmitters of Trans World Radio are now 
operating from Swaziland with Gospel programs. 

McMURDO RADIO VERIFIES 

Our verification from the American Forces An¬ 
tarctic Network has been received, and this came in a 
form of a letter and verification card. We understand 
this is the first verification issued by the station as 
others received have been in the form of a teleprinter 
message. 

Details of the reception of this new station were 
given in the October issue when its broadcasts were 
heard on 6012kHz around 0700GMT. According to 
William R. Carter, AFAN Station Manager, the station 
broadcasts from studios “in downtown McMurdo”, and 
are relayed to the transmitter which is situated on a 
hill some three miles south of the base and overlooking 
Scott Base. The programs are live, with disc jockey 
type format from 1800-1300GMT, and the balance of 
programs transcribed. Our report was sent to “Deep 
Freeze Headquarters,” at Christchurch International 
Airport for forwarding to the station. This verification 
was the 227th country we have verified on shortwave. 

RADIO SURCOLOMBIANA 

Over the past few months, a Colombian station has 
been heard on 5010kHz after Radio Echo closes down. 
This station has now been identified as Radio Sur- 
colombiana and has been operating 24 hours a day. 
According to a verification letter received from the 
station by Stephen Greenyer of Invercargill NZ, the 
station is located in Neiva, Colombia. Broadcasts have 
been observed with another slogan “The Voice of the 
Future.” 

According to the letter, two stations are operated — 
HJOV on 1180kHz with 15kW, and HJOX on 5010kHz 
with 2.5kW. Radio Surcolombiana is the property of 
“Jorge Eliecer Gaitain”, and is non-commercial. 

RADIO NORTH SEA MOVES 

Radio North Sea International, which has been 
broadcasting off the coast of Holland for some years 
and has been heard regularly on 6210kHz, has closed 
down due to the Dutch Government introducing the 
Dutch Marine Offence Act, which bans off-shore radio 
stations. After re-fitting, Radio North Sea is sailing to a 
point off the coast of Italy, and will broadcast from the 
Genoa area. The ship will be then known as Radio Nova 
International, and will operate on 1367kHz MW and 
6210kHz SW. According to Sweden Calling DXers, the 
station plans a world-service in English on Sundays to 
be broadcast on shortwave. 

Further information in ADXN from Michael Willis 
states that he heard the closing announcement of the 
station in which they stated they would be moving to 
the Mediterranean. Of the other two stations which 
broadcast off the coast of Holland, Radio Veronica has 
not been able to gain a land based licence and has 


Notes from readers should be sent to Arthur 
Cushen, 212 Earn Street, Invercargill, NZ. 
All times are GMT, add 9 hours for West 
Aust. Summer time, 11 hours for East Aust. 
Summer time and 13 hours for NZ Summer 
time. 


closed, while Radio Caroline plans to continue with its 
offices located in Britain. 

NEW AUSTRIAN FREQUENCIES— 

The Austrian Radio at Vienna in its present schedule 
is using some new frequencies for Europe and Africa. 
The service to Australia and New Zealand remains 
unchanged and is: 

GMT kHz 

0400-0600 17800 

0600-0900 17850 

1200-1500 17775 

1500-1700 15155 

The changes to Europe are: 

1900-2200 9710 

1200-1300 11965 

2100-2200 7105 

The service to Africa has been changed for one 
frequency: 

1900-2100 11945 

INSTALLATION COMMENCES 
As mentioned on this page recently, a combined 
relay station to be operated by the BBC and the Voice 
of Germany on Antigua in the Caribbean is to com¬ 
mence operations shortly. The tenders for the four 
250kW transmitters have been let to Marconi, and 
these are currently undergoing construction. The 
transmitters will be the same as those used by the BBC 
at other relay stations and in the United Kingdom, and 
also as used by the Voice of Germany at its relay base 
at Kigali in Central Africa. 

The introduction of this relay station will improve 
the services from London and Cologne in the Americas 
and in the Pacific area. 

ENGLISH FROM PYONGYANG 
A new transmission in English at 2000GMT has been 
noted on 9415kHz fi*om Radio Pyongyang. The North 
Korean station has been using this frequency on an 
irregular basis, and has been causing interference to 
the BBC on 9410kHz. 

Other English broadcasts have been published, 
which give the schedule as. 0600GMT on 12075 and 
9820kHz; 1200GMT on 15630, 12075 and 9370kHz; 
2300GMT on 15630, 12075 and 9410kHz. 

STRONGER RAROTONGAN SIGNALS 
Listeners in both Australia and New Zealand are 
reporting better reception of Radio Rarotonga in the 
Cook Islands since its increase in power to 5kW. 
Reception has been best on 5045kHz up to close down at 
0900GMT According to the closing announcement, the 
station opens at 1630GMT, and at this time has been 
heard on the medium-wave frequency of 600kHz. 

ENGLISH FROM INDONESIA 
According to the New Zealand DX Times, several 
regional stations in Indonesia have been observed with 
broadcasts in English. The Radio Republik Indonesia 
station Sorong on Irian Barat, formerly West Irian, has 
been heard with a Mailbag session at 1140GMT. Nigel 
Robins reports that the station has a request program 
of music for listeners who write in. 

English has also been heard from RRI Jogyakarta on 
7110kHz at 1130GMT. The station had news and popular 
music up to 1145GMT when it broadcast a transcribed 
program “Keep up your English”. 

MEDIUM WAVE NEWS 
IRAN: A new transmitter of 2000kW is now operating 
on 558kHz according to Medium Wave News. The 
transmitter is located at Quaz viu Plain, and carries 
Radio Iran programs from 0230-2040GMT. 

DUBAI: The Arabic speaking station on 1480kHz, 
which has been heard in New Zealand around dawn 
under Radio Hauraki, has been identified as Radio 
Dubai. According to Sunspot Magazine, the power of 
this transmitter is 600kW. Its identification in this area 
has been difficult due to the severe interference of 
Radio Hauraki, which operates 24 hours a day. 
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DIEGO GARCIA: An area very much in the news is 
the small island of Diego Garcia in the Indian Ocean. 
The island is currently under consideration by the 
Americans as a future naval base. According to the 
UADX Bulletin, the island’s radio station has been 
heard by Victor Goonetilleke of Sri Lanka on 1475kHz 
with AFRTVS programs. It is understood the power is 
50W. The station has also been heard by Craig Tyson of 
Wembley, WA. 

CANTON ISLAND: According to Merv Branks of 
Invercargill, NZ, the following details have been 
received from Max A. Chapman, the new Station 
Director of WXLE Radio. The station, regularly heard 
in New Zealand on 1385kHz, is located on Canton Island 
in the Phoenix Island Group. Power is 250 watts non¬ 
directi onal and schedule 24 hours a day, 7 days a week. 
Canton Island is used as a USAF Tracking Station, and 
WXLE is provided mainly as entertainment for Island 
residents, though numerous reports are received from 
California, Hawaii and New Zealand. The address is: 
Global Associates, Box 1276, APO San Francisco 96401. 

LISTENING BRIEFS 
EUROPE 

POLAND: According to Dene Lynneberg of 
Wellington, reporting in the NZ DX Times, the Polish 
Pathfinder radio has confirmed his reception, and 
gives their present schedule as weekdays, except 
Mondays, on 6850kHz 300W 1100-1700GMT, and Sunday 
at0900-1700GMT. A secqnd frequency of 7306kHz 300W 
is also used. 

BULGARIA: Radio Sofia will get two new SW 
Transmitters of 500kW each for its foreign service. 
They are Soviet-made and will be operating this 
month. 

CZECHOSLOVAKIA: Radio Prague is using the new 
frequency of 6015kHz from 1930-2257GMT, while the 
frequency of 9630kHz has replaced 9740kHz for the 
period 2130-0500GMT. 

AFRICA 

SOMALIA: Radio Hargeisha has been heard by John 
Pickering of Adelaide on 7120kHz from opening at 
1430GMT. There was some sideband interference from 
All India Radio on 7125kHz, which also opens at 
1430GMT. After 1630GMT there is little interference, 
but at 1700GMT the BBC opens on 7120kHz, making 
further reception impossible. 

ALGERIA: According to Sweden Calling DXers, 
English is now broadcast by Radio Algiers from 1900- 
1930GMT. Three frequencies are used: 15160,17745 and 
17825kHz. The program consists of news, topical talks 
and music. 

CAMEROON: A press report indicates that a French 
firm is constructing high-powered equipment for the 
Cameroons. This will consist of three MW transmitters 
of 20kW each, three SW transmitters of lOOkW each and 
one SW transmitter of 20kW. At the same time the 
broadcasting studios at Yaounde will be enlarged. The 
lOOkW transmitters are planned for external service. 

ASIA 

PAKISTAN: According to the Australian Radio DX 
News, the slow speed news bulletins of Radio Pakistan 
are now broadcast0230-0245GMT 21730, 17830kHz; 0430- 
0445GMT 21590, 17830, 15325kHz; 1100-1115GMT 17910, 
15115kHz; 1530-1545GMT 15520, 11672kHz; 1745- 
1800GMT 11672, 9690kHz. 

INDIA: The General Overseas Service of All India 
Radio in English from 1000-1100GMT is on 11725, 15190, 
and 17780kHz to North East Asia, and to Australia and 
New Zealand on 11775, 15190 and 17780kHz. 

SARAWAK: According to the New Zealand DX 
Times, John Mainland has heard Radio Sarawak on the 
new frequency of 6050kHz. Broadcasts were observed 
at 0958GMT when the interval signal was played and 
the transmission commenced at 1000GMT. 

SINGAPORE: The following schedule, received 
from Radio Singapore, indicates that the following 
services are now broadcast as follows: English from 
2230-1630 GMT on7250 and 11940 kHz; Malay from 2230- 
1630GMT on 7250 and 6155kHz; Chinese from 2230- 
1630GMT on 6000 and 9635kHz; Indian languages from 
2230-1330GMT on 7170kHz. 

AMERICAS 

VENEZUELA: Radio Reloj Continente, Caracas, 
has been heard by J. Lewry of Newport Victoria on 
5030kHz. The station was heard with an interval signal 
at 0957GMT and commenced transmission at 
1000GMT. 

MEXICO: XERH has returned to 11880kHz after 
some months of absence, and programs of Latin 
American music have been heard in Europe from 0030- 
0300GMT. the frequency of 15110kHz, which also 
carries the same program, has been heard around 
1800GMT, and the station announces the power as 
25kW. Radio Mexico, XERMH is now using 9705, 11770, 
15125 and 21705kHz, and has been heard on these 
frequencies at 2300GMT. Another Mexican station, 
Radio Universidad on 9600kHz, is also reported to be 
operating 1300-0500GMT. , m 







ESIOON 

TRAFALGAR 
TRAVEL & HOME 

FIRST AID KIT!* 


SEND THIS COUPON NOW— 
WHILE THIS OFFER LASTS. 


This special offer Trafalgar 
First Aid Kit is small enough to 
travel anywhere, but 
large enough to contain 
everything you need for 
rapid on-the-spot first 
aid (when instant action 
is all-important!). 

Contents are securely 
packed to prevent 
rattling or breakage 
and the kit includes a 
FREE First 
packed with vital 
information to help you 
overcome any 
emergency. 


HOW MUCH 
R TRAFALGAR 
AID KIT 
TAINS 


• Tourniquet 

• Insect repellent 
m and many more important 

items. 


• Assorted bandages and 
wound dressings 

• Plastic first aid strips 

• Antiseptic lotions and 
ointments 

• Thermometer, tweezers and 
scissors 

• First Aid Bobklet 

• Eye bath 


Such a comprehensive kit is ideal not 
only for your home, car, caravan or 
boat, but also for: • COMMERCIAL 
OFFICES • BUSINESSES • STORES 

• WORKSHOPS • FACTORIES 

• FARMS • SPORTS MEETINGS 

... and at the special reader’s price of 
$18.50 you can afford to! 


THE GREATEST NAME 

wfX*ff€€C€fC€/&' IN FIRST AID IN AUSTRALIA 


WOMAN’S DAY Reader Service OFFER NO. 18/74 
(TRAFALGAR TRAVEL & NOME FIRST AID KIT OFFER) 

P.O. Bo* 93, Beeconefleld, N.S.W. 2014 

Please send me . TRAFALGAR TRAVEL & HOME 

FIRST AID KITS at the special readers only price of 
$18.50 each, saving me $10 on the normal price. 

I enclose cheque/money order for $ ---- 

Cheque* Payable to Stmgravure Pty Ltd. 

Name,_.....—...... 

Address........-.-... 

._ _____ Postcode. . 
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50 WATT GUITAR AMPLIFIER 


Introducing our fabulous 50 Watt guitar amplifier kitset — using a new technique for your protection. Both preamps and main amps are 
duplicated, and internally wired together, so that in the unlikely event of one channel developing a fault the other will continue to operate. 
Look at these features . . . 

• Feeds two speaker cabinets with 25 watts each. This gives a total genuine power output of 50 WATTS RMS 

• Unique tone control circuitry provides wide range of tones for Lead Guitar, Rythme Guitar, Bass Guitar. Organ, and P A 

• The preamps and power amps have been preassembled and tested so the total assembly time of your kit should not exceed 6 - 8 hours 

• Very little electronic knowledge is required to assemble this kit, mainly the ability to use a soldering iron 

• The output stages are Intergrated circuit devices and are protected by fuses in case of a loudspeaker short. The entire amplifier consists of transistors and integrated cir¬ 
cuits. 

• The unit is supplied with prepunched chassis (most parts already mounted for you), an attractive vinyl covered wooden cabinet, and highly attractive front panel The unit, 
when completed, looks fully commercial. 


• The unit is half the weight of current outdated commercial units, and about half the price. 

. Why pay over $300 for a unit — our price is only 


$199 


Add $5 freight 
to Australia & Islands 


5 watt amp kit 

A simple amplifier, in kitset form, that can be assembled in 
under 2 hours. 

STEP BY STEP PICTORIAL INSTRUCTIONS 
Only 4 transistors, 10 resistors, and 5 condensers to solder in 
place. 


OPERATES OFF 9-1.8 VOLTS 
Power supply circuitry provided, 
supply. 

Input Z 20k 

Input sens. 20mv 
Output load 3-15 ohms 


Runs off battery or power 


$7.00 


VIBRA-SOUND KIT 

(The Electronic equivalent of the mechanical 
rotating speaker system) 

This kit simulates the sounds produced by the 
various rotating speaker systems. By electronically 
rotating the phase of the signals, a Doppler effect is 
produced. A special feedback circuit enhances the 
resultant sound. Speed and depth are adjustable. 
The unit comes with PC board, components, 
switches, and instructions. The power supply is not 
provided, but details of a simple supply are given. It 
runs off 16-18v DC and draws about 50ma. PRICE 

$19.00 


STEREO MIXER KIT 

A four channel battery operated stereo mixer kit de¬ 
signed for microphones, guitars,, etc., with the 
following features — 4 inputs with individual level 
controls, each input switchab/e from 600 ohms to 
50k ohms, runs off a 9v battery, switchab/e stereo or 
mono output, headphone monitor provided, low flat 
response, up to lOdb gain. 

Supplied with PC board, components, pots, swit¬ 
ches, sockets. ONLY 

$19.50 


6+6 watt 

A low cost good quality stereo amp kit delivering 6 
watts peak per channel. Ideal for the average living 
room. Supplied with print circuit boards, all com¬ 
ponents, anodised front panel, speaker screw ter¬ 
minal strip, screened cable, hookup wire etc. Kit does 
not include chassis, cabinet, knobs or power xfmr. 
This keeps the kit cost way down, and means you 
can press into service any 12-14 volt xfmr you hap¬ 
pen to have. A standard bell transformer is ideal. 
However, complete operating notes are included 
with the circuit details, also recommended chassis 
layout. Connection details are also given for head¬ 
phones. Input impedance is 2 meg ohms, and the 
amp can be driven from a xtal or ceramic pickup, or 
from a tuner or tape recorder. The baxandell tone 
controls give a wide range of bass and treble. 
LIMITED SUPPLY AT ONLY $28.00 

NEW VHF KIT 

A completely new version of our popular VHF kit — 
covers from 25-150 mhz. Pictorial assembly instruc¬ 
tions make it an ideal kit for a learner. Works in con¬ 
junction with an ordinary broadcast receiver. Just 
stand it alongside your ordinary transistor radio (no 
connection required) and listen to the exciting world 
on VHF. Receives taxis, aircraft. Police, fire brigade, 2 
meter Ham band, citizens' band. Fantastic night time 
entertainment. All yours for only $6.00 


ITEMS REQUIRED. 


/ enclose Bank draft/ Commonwealth Money Order. 
Do not send persona! cheques or postal notes. 


NAME: 


ADDRESS: 


Send inis coupon to 


WELLINGTON 



MONEY BACK IF NOT 
COMPLETELY SATISFIED 


P.O. BOX 27 037, Wellington, New Zealand. 

DEAR KIT PARTS -PLEASE RUSH MY ORDER -THIS BATH IS GETTING COLD! 



HOMODYNE TUNER 
KITSET 

(from Electronics Australia) Complete with at¬ 
tractive anodised cabinet and silk screened 
front $25.00. 
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INFORMATION CENTRE 


AUTOMATIC BATTERY CHARGER: I am about to 
build the Automatic Battery Charger described in 
October 1971 (2 BC 9). So far I have gathered all 
components except the C103Y SCR and the 0.22 ohm 5 
watt resistor. It would appear the nearest substitutes I 
can obtain are a C103B SCR and 2 only 0.47ohm 10W 
resistors in parallel. I have been wondering if these 
would be satisfactory. I have also been able to obtain 
only 12V 100mA bezel globes instead of the 200mA 
globes specified in the circuit diagram. 

I have also been wondering if you would still have 
available, or can advise where there may be available, 
the front panel printed or engraved label for this unit. 

I would also be pleased if you could supply any in¬ 
formation re modifications and cross-over network for 
a Magnavox speaker enclosure using one 8-30 speaker, 
one 6J mid-range speaker and one Philips dome 
tweeter. I have the details for a similar unit using two 
Magnavox 3TC tweeters. I have the details for the 
original unit (without 6J midrange) and then the 
modified unit which replaced the 3TC tweeters with 
one Philips Dome tweeter. 

It would seem to me that the inclusion of the 
midrange 6J to this modification would provide the 
best results yet and I would be pleased to hear of any 
test or results if available together with the 
modification details. (J.B., Elstemwick, Vic). 

0 The suggested substitutes you have listed for the 
Automatic Battery charger should all be satisfactory. 

On the subject of the Magnavox 8.30, “Electronics 
Australia” has published only one article, in January 
1971, (File 1 SE 25) so, strictly speaking, we cannot 
supply any information on the other versions. However 
we can comment that there is probably little to choose 
between versions using the Magnavox or Philips 
tweeters. We have yet to be convinced that the addition 
of the 6J midrange improves the sound of either ver¬ 
sion. 

FUZZ BOX: I refer to the circuit under the heading 
“Schmitt Trigger or Bistable Buffer” in Circuit & 
Design Ideas for May of this year. I was wondering 
whether this circuit could form the basis for a guitar 
fuzz box. I understand that the fuzz sound is produced 
by a squaring of the guitar output. Although I have 
made up a number of fuzz box circuits in the past, the 
performance has not been very acceptable. If the Sch¬ 
mitt trigger circuit were used, would the output still 
carry the natural decay sound of the guitar or would it 
suddenly switch off as the guitar output drops? 
Perhaps an article could be prepared using the Schmitt 
trigger idea. (S.D., Cobden, Victoria.) 

0 What we do not know about guitar fuzz boxes S.D., 
would fill a large book. The suggestion is an interesting 
one but we agree that the problem of the Schmitt 
trigger dropping out at low output levels from the 
guitar would be very real and this alone would possibly 
rule out the idea. There may be other readers who are 
in a position to help you with this problem and we 
suggest that they may put idea to paper. We will be 
pleased to take it from there. We have described a 
quite successful fuzz box and this appeared in August, 
1967 ( File No 1 GA 10 ). This amplified and clipped the 
output from the guitar and provided the amplification 
is great enough, clipping will continue down to quite 
low output from the guitar. 

MUSICAL TONE GENERATOR: With reference to the 
project describing the musical tone generator, I would 
like to ask a few questions. Firstly, could you give 
some indication of how stable the tone should actually 
be and would atmospheric temperature changes affect 
the stability of frequency? 

Secondly, in the article it is stated that a square wave 
at the speaker is no problem. However. I feel it could 
be quite difficult to tune an instrument to a sound 
which to me sounds slightly distorted and thin in 
comparison to a sine wave. I would appreciate further 
comment. Thanks for the article, 1 have been waiting 
for something like this for a long time. iT.D., Lyons, 
ACT.) 

0 With regard to your first question, as stated in the 
text, the error due to the compromise in the division 
ratios is approximately O.Ilpc. The error due to in¬ 
correct crystal frequency would be approximately 


0.045pc. The maximum expected frequency deviation 
of a 2MHz crystal due to changes in ambient tem¬ 
perature would be of the order of 100Hz (at 2MHz) 
giving a percentage change of 0.005pc. This is 
negligible in comparison with the previously men¬ 
tioned inherent errors, which themselves are so small 
that musically they are negligible. 

When the unit was being developed we tested it in 
practical situations, to see if tuning presented any 
problems because of the square wave output. If our 
experience is any guide, you should experience no 
problems, although this is not to say that the job 
wouldn’t be slightly easier with sine wave output. The 
design as presented is essentially a practical com¬ 
promise, because it is not easy to filter a signal which 
varies in frequency from 20Hz to 8kHz. 

SILICON BILATERAL SWITCH: I am at present 
constructing the AC voltage regulator which appeared 
in the February, 1972, issue (File 2/PC/17). It would 
seem that the silicon bilateral switch (MBS4991 or 
D13E1) used in the regulator is unavailable in WA. I 
would be grateful if you could tell me of any suppliers 
in the eastern states who can supply the above device 
or of a substitute that may be used. 

Thank you for producing a really good magazine. 
(D.P., Swan View, WA.) 

0 A quick check shows that D13E1 devices have 
always been in good supply so you should have no 
trouble obtaining one from any advertisers who 
specialise in parts for our projects. 

CORE BALANCE EARTH LEAKAGE DETECTOR: 
Could you please tell me how these devices work? 
(enclosed is a cutting from a newspaper). Possibly an 
article on these could be published in the magazine. If 
not too difficult could a home constructor make one? 
(K. McC., Surfers Paradise, Qld.) 

0We have already published such an article; in 
August 1973 (File No. 8/DT/68). These devices are not 
suitable for home construction. 

TRANSISTOR AMPLIFIER: I am a 13 year old pupil 
of Epping Boys’ High School and I an interested in 
obtaining a printed circuit of a transistor amplifier. 
Could you please tell me where I could get one? (G. 
MacG., Eastwood, NSW.) 

0 Although you do not say so specifically, we imagine 
that you refer to an audio amplifier. We have a simple 
basic design which may suit your purpose. It was 
described in Elementary Electronics for February, 
1974 (File No. 8 DT 75). We do not deal in components 
but the printed board (71 / A8) may be obtained at most 
components sellers. 

SUPERFET: Could you please tell me how to greatly 
increase the selectivity of the Superfet radio. Have you 
ever published a simple amplifier to go with it? Thank 
you for publishing Elementary Electronics. (N.H., 
Mildura, Vic.) 

(Jit sounds to us as though your Superfet is not 
regenerating, N.H. If your set is not regenerating, both 


sensitivity and selectivity would suffer. Try reversing 
the connections to the feedback winding. There should 
be a very noticeable differences the feedback win¬ 
ding is moved along the ferrite rod and back again. We 
have not described an amplifier to suit the Superfet. 
PLAYMASTER 140: I wish to compliment you on the 
standard and variety of articles which you present. I 
have recently completed the Playmaster 140 and I am 
very satisfied with it. It was my first constructional 
project and I am sure that its success is largely due to 
the manner in which it was presented. I read with 
interest in the July issue that Signetics have produced 
an IC CD-4 decoder. Could you please publish a CD-4 
decoder module compatible with the Playmaster 140 as 
soon as practicable — possibly using that IC? (B.W.T., 
Noble Park, Victoria.) 

0 Thank you for your remarks relating to the quality 
of the magazine. We are also pleased to know that you 
have had such success with your Playmaster 140 
project. Your suggestion re the use of the Signetics IC 
for a CD-4 decoder seems a good one and the possibility 
of presenting such a project will be looked at to see if it 
would be feasible. 

PLAYMASTER 128: What is the purpose of the 2.2 ohm 
resistor in the earth path of this unit’s power amplifier. 
(A.P., Wollstonecraft, NSW.) 

0The purpose of the resistor is to prevent severe 
harmonic distortion caused by heavy asymmetrical 
earth currents from the output stage inducing small 
voltages at the input of the amplifier via the signal 
earth. Placing the resistance in series with the signal 
and output earth paths reduces the problem. However, 
there is another way out of this problem. It is only 
necessary to prevent output earth currents flowing in 
the earth returns of the earlier stages and this can be 
done by simply removing the resistor and earthing the 
copper pattern of the pre-driver stages (previously 
earthed via the resistor) separately back to the 
common earth point. 

HOW DOES IT WORK: Upon reading the new section 
“How Does It Work” it struck me that many people do 
not know how a proximity switch works. Can you help? 
(A.B., Lesmurdie, WA.) 

0 A proximity switch was described in the magazine 
in June 1971 (File No 2 MS 21) and a description of its 
operation was contained in this article. However, we 
will keep the idea in mind should space be available. 
Thank you for writing. 

CASSETTE: I am going to build your 21 watt utility 
amplifier described in October 72, and would like to 
know a couple of things. Firstly, I wish to use my 
cassette recorder with it — and the recorder has only 
an ext. speaker socket. Can I plug this into the am¬ 
plifier. Also, you said the Magnavox 8-30 was a good 
speaker for this amplifier. Is there a cheaper speaker? 
Where do I get a design for a box? Lastly, can you tell 
me how to calculate the value of speaker impedance 
when two or more speakers are in series or parallel. 
(R.W., Scarness, Qld.) 

0 You can use your cassette recorder with the am¬ 
plifier. Connect a resistor (1 2W or more) across the 
output of the cassette records amplifier. The value of 
this resistor is not critical — anything between say, 12 
and 30 ohms should be quite satisfactory. Connect 
leads from this resistor to the high input of the am¬ 
plifier. > 

The speaker recommended appeared to be one of the 
best around at the time in that price range. Doubtless 
there are others for the job — ask your parts supplier. 

To work out approximate speaker impedances, treat 


If you are unable to complete an “Electronics 
Australia" project because you missed out on 
your regular issue, we can usually provide 
emergency assistance on the following basis: 

PHOTOSTAT COPIES. $2 per project, or $2 per 
part where a project spreads over multiple issues. 
Requests can be handled more speedily if projects 
are positively identified, and if not accompanied 
by technical queries. 

METALWORK DYELINES: Available for most 
projects Cit $2 each, showing dimensions, holes, 
cutouts, etc., but no wiring details. 

PRINTED BOARD PATTERNS: Actual size 
dyeline transparencies: $2 each. Specify positive 
or negative. We do not sell PC boards. 

HEPLIES BY POST: Limited to advice concerning 
projects published within the past 2 years. Charge 
$2. We cannot provide lengthy answers, un¬ 
dertake special research or discuss design 
changes. 


BACK NUMBERS: Only as available. Within last 6 
months, face value. 7-12 months, add 5c sur¬ 
charge; 13 months or older, add 10c surcharge. 
Post and packing 60c per issue extra. 

OTHER QUERIES: Technical queries outside the 
scope of “Replies by Post" may be submitted 
without fee, for reply in the magazine, at the 
discretion of the Editor. 

COMMERCIAL, SURPLUS EQUIPMENT: No 
information can be supplied. 

COMPONENTS: We do not deal in electronic 
components. Prices, specifications, etc should be 
sought from advertisers or agents. 
REMITTANCES: Must be negotiable in Australia 
and made payable to "Electronics Australia”. 
Where the exact charge may be in doubt, we 
recommend submitting'an open cheque endorsed 
with a suitable limitation. 

ADDRESS: All requests to the Assistant Editor, 
“Electronics Australia", Box 163, Beaconsfield, 
2014. 
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NEW RH (Radio House) 
RANGE OF MULTIMETERS 



MODEL RH-20 $20.00 

Packing & Postage $1.00. 

20.000 Ohms per Volt DC. 

10,000 Ohms per Volt AC. 

Specifications: 

DC Volts: 0.25, 2.5. 10. 50. 250. 1000 
AC Volts: 10. 50. 250, 500. 1000. 

DC Current. 50uA. 25mA, 250mA. 
Resistance: 7K. 700K, 7M. 

Decibels: —10. +22 (at AC/10V) 

+ 20, +36 (at AC/50V). Upper frequen¬ 
cy limit 7KHZ. 

Batteries: Two 1.5V dry cells. 

Complete with test leads 


MODEL RH-80 $22.00 

Packing & Postage $1.00. 

20,000 Ohms per volt DC. 
10,000 Ohms per volt AC. 

Specifications: 

DC Volts: 0.5. 2.5, 10. 50. 250. 500. 1000. 

AC Volts: 10. 50, 250. 500. 1000. 
DC Current: 50uA, 5mA, 50mA, 500mA. 
Resistance: 5K, 50K. 500K, 5M. 
Decibels: —10dB + 62dB. 
Accuracy: DC 3pc. 
AC 4 per cent (of full scale). 
Batteries: Two 1.5V dry cells, size AA, 
"Eveready" 915. 




MODEL RH-60 $29.00 

Packing & Postage $1.00 

50,000 ohms per Volt DC. 

10.000 Ohms per Volt AC. 

Specifications: 

DC Volts; 0.25, 2.5. 10, 50. 250. 500, 
1000 

AC Volts: 10. 50. 250, 500. 1000 
DC Current: 25uA. 5mA. 50mA. 500mA 
Resistance: 10K. 100K. 1M. 10M. 
Decibels: — 10 +62dB. 

Accuracy: DC +3 pc.. AC +4 p.c. (of full 
scale). 

Batteries Two 1.5V dry cells. Overload 
protected. 


“HANDYMAN” RH-150 $14.75 

CHECKED PACKED & POSTED 

$15.50 

Pocket size 314" x 414" x 114". Instruction 
sheet and circuit. 

SPECIFICATIONS: 

DC Volts: 2.5. 10. 50. 250, 1000. 10.000 
ohms per volt 
AC Volts: 10. 50. 250, 500. 1000. DC 
Current: . 1 , 25, 250mA.Resistance: 

20K and 2M. Decibels: —20dB. 

+ 62dB, 0.7KHz. 
Capacitance: .0001. 01, .0025. 25uF. 



AC BRIDGE. MODEL BR-8. 



SPECIFICATIONS 

Ranges: 

R: 0.1 Ohms'^-'l 1.1M Ohms. Accuracy: 
0.1 Ohms'^-'IOOhms: +2 r +0.1 Ohms; 
10 Ohms~5M Ohms? + 1^; 5M Oh¬ 
ms '—^11.1M ohms: +5%" 

L: 1uH/-w111H. Accuracy: 1 uH'->-'100uH: 
+ 5% + luH: 1 mH/vl 11H: ±2%. 

C: 1 0pF:^*1110uF. Accuracy: 

10PF~1000PF: + 2 c /c 4 10PF; 

111 PF^v-'l 11 uF: ”+1% 1.5%; 

111uF-^1110uF; + 5%7 
T: 1 /10000-^1: 11100; Accuracy; 
+ 1 %^ 1 .5%. 

Power Source: DC9V ( 006 PXI). 

Bridge Power Source: 1KC. 

Net Weight: IKg. 

Dimensions: 128mm x 182mm x 75mm. 


$49.75. 

$ 1.00 


Packing & Postage 


WORLD RANGE RADIO 

10 Bands Solid State, Battery and 
240 Mains Operation 


Specifications: 14 Transistors, 6 Diodes, 1 

1 Tuning Range and Intermediate Frequency 

Thermistor. 

Amplitude Modulation 

(AM) 535-1600KHZ 

455KHz 

Marine Band 

International Short 

(MB) 15-4 OMHz 

455KHz 

Wave — 1 

International Short 

(SW1) 4-6MHz 

455KHz 

Wave — 2 

International Short 

(SW2) 6-12MHz 

455KHz 

Wave — 3 

International Short 

(SW3) 12-16MHZ 

455KHz 

Wave — 4 

(SW4) 16-24MHz 

455KHz 

Frequency Modulation 

(FM) 88-108MHz 

10.7MHz 

Aircraft 

(VHF1) 108-140MHZ 

10.7MHz 

Police Band 

Weather Band 

(VHF2) 140-173MHz 
(WB) 162 40-162 55MHz 

10.7MHz 


2 Antenna 

Built-in Ferrite bar antenna for AM. MB. 

Built-in Telescopic antenna for SW1. SW2. 

SW3. SW4, FM. VHF1, VHF2. WB (swivel- 
type telescopic directional antenna). 

3 Output Power 
Undistorted Power 600mW. 

4 Power Supply 

DC6V UM-1 ("D") size flashlight battery 
x 4. or 240 Volts. 

5 Speaker 3.5" Round PM dynamic 

6 Earphone 8 ohm Magnetic earphone 

7 Dimension 11" (H) x 13" (W) x 5" (D). 

8 Weight Approximately 8 lbs (Without batteries) 

$135.00 Packing 8< Postage $1.50. 



SIGNAL TRACER/INJECTOR. MODEL SE-360. 



SPECIFICATIONS 

Gain: 60 dB. 

Attenuation Factor: 0-20-40-60 dB. 

Input Impedance: Over 75K ohms. 

Output Impedance: Ext. Speaker 8 ohms. 
Output: 600 ohms unbalanced. 

Meter: VU 200uA. 

Speaker: 2-'A" dynamic. 

Power Supply: Dry Cell BL006P 9V x 1. 
Size: 150 (5-13/16) x 85 (3-11/32) x 
52mm (2-1/64"). 

Weight: Approx. 500gs (1.10 Lbs.). 
(SE-360 Injector portion) 

Frequency: Approx. 1 KHz square wave 
form. 

Output Level: Max. 5V (0-5V continuously 
variable). 

Note: Each unit supplied with test leads 
(Test prod x 1 and test clip x 1). 


$35.00. 

$ 1.00 


Packing & Postage 


RADIO HOUSE PTY. LTD. 

306-308 PITT STREET 61-3832 26-2817 760 GEORGE STREET SYDNEY. 211-0171 
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INFORMATION f'F NTRF 


them as resistors — ie, two 8 ohm speakers in series 
would be 16 ohms; two 8 ohm speakers in parallel 
would be 4 ohms, etc. 

SQ DECODERS: I have been buying “Electronics 
Australia” for the last nine years, and although I have 
only tackled a couple of projects I am always in¬ 
terested in reading the magazine. I find the range of 
technical and general interest articles is very well 
balanced. 

My query concerns SQ decoders for quadraphonic 
records. Is it necessary to have the decoder before the 
amplifier (requiring a 4-channel amplifier), or is it 
possible to place a decoder between the output of an 
ordinary stereo amplifier and the speakers? If the 
latter is the case, could you please publish a design for 
the construction of such a unit which could preferably 
be incorporated into a commercially produced 
modular stereo system. (I. McA ., Nedlands, WA.) 

® Thank you for your comments about the magazine. 
An SQ decoder such as you envisage would presumably 
be a passive device. The phase inversions and sum and 
difference networks required would absorb a sub¬ 
stantial amount of power from the amplifier, so that to 
obtain a reasonable front to back power ratio would 
require that the amplifier power output be more than 
doubled. Such an amplifier would undoubtedly cost 
more than a conventional four-channel amplifier. 

You can’t get something for nothing! 

On the . brighter side, there do exist quadraphonic 
decoders of a much simpler kind which process the 
output from a normal stereo amplifier and feed it to a 
second pair of speakers. Of course, these decoders are 
not capable of matching the performance of a true 
decoder and four-channel amplifier. 

The Playmaster 136 featured in December, 1972, and 
the new Playmaster 143 featured in the September, 
1974, issue incorporate simple decoders of this type. A 
commercial unit, available either as a kit or com¬ 
pletely built, was reviewed on page 97 of the January, 
1973, issue. 

RADIO CONTROL: I recently purchased a book on 
radio control circuits for models, and was thoroughly 
disgusted by the antiquated designs it gave. The cir¬ 


cuits used transistors such as OC71’s, which even the 
army has superseded! Most of the circuits used valves, 
and several experienced technicians I showed it to 
threw up their hands in horror. Could you please help, 
by informing me of more modern books on this sub¬ 
ject? Preferably, they should deal with modern 
transistors, and ideally with ICs. (S.V., Balcombe, 
Vic.) 

® We don’t know of any modem books on this subject, 
S.V., but perhaps another reader may be able to help. 
This is a specialised area in electronics, with its own 
peculiar problems. 

INDUCTANCE MEASUREMENT: Could you please 
tell me if there is any way in which inductance is 
measured as I have never seen a facility for measuring 
inductance on any multimeter? If so, have you ever 
published a circuit to do so? Can you measure im¬ 
pedance with an RC bridge or do you have to measure 
resistance, capacitive reactance and inductive react¬ 
ance and total them up? Congratulations on a fine 
magazine. (R.T., Tinamba, Vic). 

® While it is possible to measure inductance of certain 
components with a multimeter using an AC or DC 
supply, you have to resort to some calculations to 
derive the answer. We have not published information 
along these lines. We did published a circuit to enable a 
standard RC Bridge to measure inductance: 
November 1972, (File No 7 / B / 10.) 

PLAYMASTER 144: From the “run-down” on the 
Playmaster 144 cassette deck it sounds most im¬ 
pressive, and I would like to acquire one. However, I do 
not have the knowledge or equipment to make one, and 
would like to know if there is any firm which could con¬ 
struct one of these for me, and roughly how much this 
would cost. (R.F., Rapid Creek, NT). 

® Unfortunately, we know of no-one who does this any 
more. Many of the parts suppliers used to do this, but 
we are afraid labour costs have beaten them. 


NOTES & ERRATA 

PLAYMASTER 143 — PART 2 (October, 1974, File No. 
l/SA/53).In the parts list on page 80, the entry “2 47uF 
100VW ceramic capacitors” should read “2 0.047uF 
100VW ceramic capacitors”. 


UNITED TRADE SALES 
PTY LTD 

280 LONSDALE STREET, 
MELBOURNE, 3000 
TELEPHONE: 663 3815 

THIS MONTH'S SPECIAL 
LM3065 TELEVISION SOUND SYSTEM. 

Monolithic I .C. including 3 IF limiting stages FM 
detector, electronic volume control, audio 
amplifier driver and temperature stable 
regulated power supply. Only $5 each incl. cir- 
cuit post paid. 

LM380 2 watt audio l/C a pair in bridge-circuit. 
Power output — 8 watts. Data sheet supplied. 
S2.85 ea. P/P 20c. 

SPEAKERS 23/4" diam and 3V a " diam. 8 ohms 
also VU“ diam. 22 ohms. 50c each. P/ P 25c. 

8 TRANSISTOR RADIO CHASSIS. Brand new, 
complete with aircomponents in working order. 
Less speaker and cabinet. $2.50 each. P/P 40c. 
As above but including speaker, S3 each. P/P 
40c. 

SILICON DIODES 100P.I.V. 145 amp $3 each. 
P/P 30c. 

CASSETTE TAPE HEADS. Mono. 300ohms. 

51.50 each. P/P 15c. 

5K TRANSISTOR RADIO SWITCHED POTS. 

40c each. P/p 15c. 

TRANSISTOR RADIO TUNING GANGS. 50c 

each. P/P 15c. 

PACK 10 ASST. Silicon audio Transistors SI per 
pack P/P 20c. 

TRANSISTOR RADIO EARPHONES 3.5mm 40c 
each. P/P 20c. 

COMPUTER BOARDS. Approx. 10 transistors. 
Plus 30 Diodes and resistors on each board. All 
components have long leads. 6 boards for $6. 
Plus SI P/P. 

TELESCOPIC AERIALS 29" extended, 6V a " 
closed. 75c each. P/P 20c. 

LOOPSTICKS with coil 8" x %" round 75c. 4’/ a " x 
W round 50c each. P/P 20c. 

40,000 U.F. lOv Working Electrolytic Capacitors 

52.50 each. P/P 35c. 

PIANO KEY SWITCHES, 6 changeovers, 5 
banks SI each. P/P 35c. 

RECORD PLAYER MOTORS 100V A/C com¬ 
plete with speed change and drive wheel. SI 
each. P/P 35c. 



NEW 
ALL SILICON 
30/60W PA 
PORTABLE AMPLIFIER 

12 16V, two inputs, 5mV and lOOmV. 
Dimensions 6 1 ?in W x 3’ain H x 8' 2 in D. 15 
Ohm output, No 763D, $67. For 125, 250, 500 
Ohm output, No 763A, $69. For 240V 
operation $33 extra. 

CD IGNITION COIL 

For EA (Frazer) circuit. Mounted on 
strong fibreglass printed circuit coded for 
all other components. Polyester film layer 
insulation. Connected and tested. For 
standard distributor, No 787; for photo cell 
distributor, No 786. $8 each. Postage 20c. 

R.C.S. COMPLETE DO- 
IT-YOURSELF KITS 

Peak reception. 
Low price. No ex 
pensive test 
equipment. 
Everything fits. 
1964 RF Transporta 
7 Complete. 

Kit No. 640 $43.50. 

Portable car radio. Identical to 640 plus, 
extra switch and car coil, etc, No 642 $46.00 
Post si. (write for booklet on 640 and 642.) 

NEWTRANSISTOR 
PRE-AMP KIT 

HIGH IMP silicon, 3 trans, 682C S8.S0 

Wired ready for use, 682D $10.00 

Postage 20c. each. Write for data. 

~~COILS and IFs 455KHz 

Aerial, RF, Osc and I Fs $2.50 

Ferrite aerial $2.80 

No 265 Universal tape Osc coil $6.50 

Postage 20c Write for details and price. 

DIAL KITS $4.50. POST 30c 




ALL PRINTED CIRCUITS 
SINCE 1960 now available 


Clearly coded for easy assembly. Accurate to size. 
With parts list. Immediate despatch. 

• Accurately machine printed and etched. 

• Specials to your drawing. 

• Phenolic or fibreglass — gold or tin plated. 

• Special manufacturers packs of 10 

• Order direct or write for blueprints list. 

• All printed circuits 1970 and before now $4 except 
those listed below. 

• Add 20c postage. 

• All printed circuits for EA, R8.H,ET, Philips 
Mullard projects. 

• Send for latest price list on all printed circuit 
boards. 


853 

72 EA M12 

881 

ET 611 B 

902 EA 74 SA5 

858 

EA 73 3C 

882 

ET 524 

903 ET 

859 

ET 518 

883 

ET 420A 

904 ET 114 

860 

EA 73 01 

884 

ET 420B 

905 ET 526 

861 

ET 416 

885 

ET 420C 

906 ETI 311 

863 

ET 521 

886 

ET 420D 

907 ETI 424 

864 

73 $6 

887 

ET 601C 

908 EA 74 08 

865 

73 TU7 

888 

ET 601 D 

909 EA 74 C9 

866 

ET 414D 

889 

EA 73 12T 

910 EA E8 C 

867 

ET 309 

890 

EA 74 HPI 

911 EA E8 F 

868 

ET 417 

891 

EA 74 A1 

912 EA E8 T 

871 

ET 113 

892 

ET 601G 

913 EA E8/ A 

872 

73 BA9 

893 

ET 601H 

914 EA E8 D 

873 

73 C12 

894 

ET 521 B 

921 EA 74/ TU8 

874 

ET 520 

895 

ET 4205 

922 EA 74EM9 

875 

73 Pll 

896 

ET 423 

923 EA 74MX8 

876 

73 TU11 

897 

ET 601J 

924 EA Small multidip 

877 

ET 1801A 

898 

EA 74 S3 

925 EA Large multidip 

878 

ET 160E 

899 

ET 422 

926 ETI 426 

879 

ET 601F 

900 

ET 601L 

927 ETI 427 

880 

ET 601 N 

901 

ET 601M 

928 ETI 530 


EA COMPUTER 
PRINTED CIRCUITS 


910 EA 8 C 

911 EA 8 F 

912 to 918 inclusive available in F R 
Phenolic or fibreqlass 


NEW STEREO MAGNETIC PRE-AMP 

Hum free, 5mV input, 250mV out. Size 3in x 
2in x lin. Wired ready for use. No 762D 
$14.00 Post 30c. 




A 


NOISE FILTER 
FOR RADIO AND TV 

NO 27 line filter, 2A $11.50 
No 29, 10A. NO 29B, 20A line 
filter $37.00 

No 30 pulse filter, 2A $12.00 

Pack and post $1. 


CRYSTAL CERAMIC STEREO 
PRE \MP 

In 80mV, out 250mV. Bass and treble 20db. 
Part No 722D $30. Wired ready for use. 

Plus Post 80c. 

NEW BASS BOOST 

4-TRANSISTOR STEREO AMP 
Unity Gain: 

400Hz, OdB Connect between your 

100Hz, 5dB preamp and main amp 

50Hz 9dB NO. 791D, $11.00 
30Hz, l4dB Postage 20c. 

WHISTLE FILTERS 

Part No 128, 8 10KC, Top Cut, $4. 

Part No 129, 10KC. Notch, $5. 

Plus Post 30c 

HI-FI BROADCAST TUNER UNIT 
4 TRANSISTORS 
- HIGH 
SENSITIVITY 

RF, mixer, IF power detector. Adjustable 
aerial coupling with 461 Dial, knobs, switch 
pot and whistle filter. Can be altered to 8, 9, 
10or 11kHz. Completeas illustrated No 474D. 
$38 • Freight $1.50. 


p /• q Order by mail. Cheque or Money Order (add postage) direct to: — 
K.L..5. RADIO PTY. LTD., 651 FOREST ROAD. BEXLEY, N S W. 2207. 587 3491 
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SOCKET SPANNER SET 

32 piece metric brand new Va", Va" + 
V." drive ratchet ext bar, T bar plug 
spanner etc in metal case only $5.95 
set. Post A 95c, BS1.10, C$1.25, C$1.35. 


CIRCULAR SLIDE RULE 

3 3 /4in diameter. Will do the same work 
as the conventional slide rule. In¬ 
struction book included 

from $1.60 each 
P & P 20c. 


P.M.G. TYPE TELEPHONES 

Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any 
number can be connected together on 
single line. 

$26.00 

(2 TELEPHONE SETS) 

SI cartage to rail. Freight payable at 
nearest attended railway station. 


1.2 Volt, fully charged, 4in x 3in x lin 4 
AH. 

$1.50 each 


VALVES 

BRAND NEW 

IN TAD 


P 8. P 30c. 

807 

1 IN LAK 1 UINo 

51.50CV850 

$1.50 

BC221 

Frequency Meters. 

$35.00 

65N7GT 

5U4G 

EF50 

5Y3 

2x2 

95C1H6G 

95C832 

75C6AG5 

$1,996X4 

75CVR64 

75C 

$5.00 

80c 

$1.00 

75C 

HANDY SIGNAL INJECTOR 

Produces an Audio Signal in rich 
harmonics. Ideal for Sig Tracing in 


VT4C 

P & P 30c 

75c 


ALTIMETERS 

Sensitive type ex Air Force, made by 
Pioneer USA. S37.50. 

Post: A SI.50, B $1.60, C $1.95, D S2.75. 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR 1934 100 125 MHz and TR 1936 
125-150 MHz. 28 volt DC operated AM 
single crystal locks both T X and R X on 
same channel complete with 
generator. $33.00 


MINIATURE 
ELECTRIC MOTORS 

IV 2 to 3 volts DC. Ideal for model 
boats, cars, planes, etc. Strong torque. 
Only 

75c each or 10 for S5 
P8.P20C ea.or 10 for 55c. 


AIRCRAFT CLOCKS 

Genuine Eight Day Jewelled move 
ment, sweep second hand and start of 
t trip indicator. Dash mountings. Ideal 
for car rallys 

$22 .50 p & p si.05. 


"PLESSEY" 

Producermatic 2" professional end 
less cartridge replay machines 2 track 
stereo with third cue track for 
machine coontrol (auto stop etc.). 600 
OHM line level outputs. 240V AC 
operation. All silicone transistors 7 ’2 
I P S 19" rack mounting! 60Hz (240V) 
Model $65, 50Hz (240V) Model $90. 
Ideal for tape idents, background 
music, etc. SI cartage to rail. Freight 
payable at nearest attended railway 
station. 


TELEPHONE WIRE 

1 mile twin(2 miles) genuine ex-Army 
Don 8 perfect condition $35 per drum 
SI cartage to rail freight payable at 
destination. 


PRISMATIC COMPASSES 

Genuine ex-army Mk 3, liquid dam 
ped, as new $29.50 P & P S1.05. 


MORSE KEY | MORSE KEY BUZZERS 

$1.40 $4.25 

Post 20c. I Post 55c. 


HALF INCH RECORDING 
TAPE 

Top Grade 2400' on 10Va" reels. Ideal 
Video Experimenting. Only $3 50 

Pfl, PA. SI. 55, B SI. 60 Per reel. 

C. SI .95, D S2.75. 


UNISELECTORS 

4 bank 25 position $4 each. 

P & P A. 70c, B. 85c, C. SI, D. SI.10. 


ADLER FREQUENCY 
METER 

lOOKHz—20MMZ $95 


4 DIGIT RELAY COUNTERS 

50 volt DC, suit slot car Lap counters, 
etc. 

$1.25 each. P & P 30c. 


NIBBLING TOOL 

Cuts sheet metal like a punch and die, 
trims, notches and cuts to any size or 
shape over 7/16inch. 

ONLY $7.85 

Post 55c 


POSTAGE KEY: 

A: NSW. 

B: Vie, Qld. 

C: SA, NT, Tas, New Guinea, 
D: WA. 


NIFE CELLS 


A.F., I.F., and R.F. circuits. Powered 
by 4 Penlight Batteries with On Off 
Switch and indicator lamp. Size iv 2 " 
Diam. 5" Long. Only 

$6.50 Post 55c 


P.M.G. TYPE KEY SWITCHES. 

45c P & P 20c 


TELESCOPES 
ZOOM FOCUSING 
25 x 30 $19.95 — 40 x 40 $28.95 

50 x 50 S37.50, 60 x 60 575.00 

P & P A. SI.45, B. SI.60, C. S1.75, D. S1.85. 


TELESCOPES 

60 magnification with a 
60mm coated objective lens. 
With tripod. 

$35.00 

As illustrated. 

P 8, PA. SI.55, B. SI.75, 
C.S2.25, D. S3.25. 


WALKIE TALKIES 

2-way radio, 7 transistor, PMG ap¬ 
proved, set of 2 only $48.50 

1 watt, 11 transistor $130.00 set of 2. 

P&PA. SI.45, B. SI.60 C. $1.75, 

D. SI.85. 


ELECTRONIC FREQUENCY 
COUNTER 

Austronic type DFC-4 240V 50 cycle 0- 
iookhz $150 


522 Transceivers 100 150M CS 

$35.00 


PARABOLIC REFLECTORS 
PYREX MIRROR 

36" dia. Ideal solar radio optical ex¬ 
perimenting also decorating purposes. 
$37.50 Sorry shop sales only. 


RADAR TRANSCEIVER 

X BANDWITH KLYSTRON 

etc. $45.00 


5”CRO TUBE 

5 BPl $5.50 each. 

Post A 85c, B SI. 10, C SI.25, D SI.35. 



TELESCOPE 

30 x 30 with leather case $5.85. P 
8. P 55c. 


SMALL COMPUTER 
PANELS 

3in x 2in containing 2 valves, qty of 
resistors, etc. 

ONLY 75C P & P 30c. 


IMPELLER PUMPS 

New gunmetal body, Stainless Steel 
Shaft. Neoprene Impeller. Up to 15ft. 
Lift, suitable for almost any type of 
liquid. Self prining. Ideal boat bilge 
pump, sullage drains, etc. Approx size 
8" x 5" 

^B" $19.95 

• 7 " $22.75 

V' $27.50 

P 8. P A. SI.45, B. SI.60, C. S1.75, D. S2. 


FREQUENCY METERS 

AN URM 32 A 120 KHz to 1000 MHz, 
with two 40V power supply, $125.00. 
$1.00 cartage to rail, freight payable at 
nearest attended railway station. 


CONDENSER LENS 

2V 2 in DIAM. 2in FL. $1.50 each. Or 
$2.50 per pair. P 8. P 20c. 


CHASSIS PUNCH SET 

Five sizes: % inch, y* inch, '/a inch 1 
inch and lVb inches. With taper 
reamer $17.95 

P8c P A. SI.45, B SI.60, C. SI.75 
_ D.S1.85. __ 

SELSYN MOTORS 
MAGSLIP 

Md. 11 $5.25 ea. 

NO. 19 TWO WAY RADIOS. 

Power supply, accessories, etc., $35. 

BINOCULARS 

PRISMATIC Coated Lenses. Brand 
new. Complete with case. 

7 x 35 Wide Angle . $35.50 

8 x 40 Wide Angle. $39.50 

7 x 50 . $31.50 

10 x 50 . $32.50 

12 x 50 . $33.65 

20 x 50 $37.95 

P 8. P A. SI.45, B. SI.60, C. $1.75, 

D. $1.85. 


3000 TYPE RELAYS 

P.M.G. 200Ohms — l'500Ohm 
Coils $2.50 each. P & P 30c. 


SPY TELESCOPES 

8 x 17 mag size of a rifle cartridge 
extends to 8" Only $3.50 each, post 
55c 


Cintel Oscillator and Electronic 
Counter, type 388. 

$250 


SPECIAL lucky dip valveoffer, 15 new 
valves in cartons for only $2.95. We 
haven't got time to sort them, so you 
reap the benefit. 

P 8. P A. 60c, B. 85c, C. SI, D. SI.10. 


CONDENSER LENS 

IVjjn diam. l’/aFL. 50c each. 
P8. P 20c 


BATTERY CHARGERS 
BRAND NEW WITH METER 

plugs into 240V power and gives both 
6V and 12V DC output. 4 amps with hi, 
medium and low charges. 
Dimensions, 9" x 5" x 5" $45 value only 

$32.50 

P& PA. $1.55, B. 51.60 
C. SI.95, D.S2.75. 


EX ABC RECORDING 
TAPES TOP BRANDS 

'/*" x 1200' on 7" reels. $2.50 

P 81 P A. 60c, B. 85c, C. SI, D. SI.10 


SOLENOIDS 

Plunger Type 12V 300MA. Suit electric 
camera control, miniature trains, 
radio, etc. 

$2.50 P 8. P 20c 

200 MA 24 volt, Vein push movement. 
$2.50 P 8. P 20c. 


ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror illuminated 900x 
magnification. Complete with dissect 
ing kit slides etc. 

P 8. P A. SI.45, B. SI.60, 

C. SI.75, D $1.85. $29.95 


TRANSCEIVERS 
Ex Army 

No 10 set, 38 to 55MHz with hand piece 
S22.50. Battery to suit S3.50 extra. 

No C42 set, 36 to 60 MHz complete with 
24V power supply, headphone, mic, 
leads etc $65.00. 

No C45 set, 23 to 38 MHz complete with 
mast, headphones, mic 24V power 
supply etc. $95.00. 

SI.00 cartage to rail, freight payable at 
nearest railway station. 


Crystal Earphone 75c P 8. P 20c 


Cassette head cleaners $1.50 P 8. P 20c 


POCKET MULTIMETER 

Volts A C and D C. 15 to 1000 volts (3 
Scales) Current D.C. 150 M.A. 
Resistance 1000 K Ohms Only $Q 95 
P 8. P 55c 


COMMUNICATIONS 

RECEIVER 

TCA R5223 Communications 
Receivers. These receivers don't 
cost as much as a R390 A or a 
RACAL but give you the op¬ 
portunity of having a unit with a 
similar performance at a fraction 
of the cost. Continuous tuning 
from 1.5 to 30.5 Mhz. bands. First 
conversion is crystal locked into a 
2.5 to 3.5 Mhz tunable second IF. 1 
uV sensitivity. Drift from switch 
on to fully warmed up less than 3 
Khz. Dial reset to less than 1 Khz. 
Calibration to within 3 Khz. 
(typically within 1 Khz.). 
Operation from 240V. 110V AC or 
24V DC with inbuilt power 
supplies. 19 inch rack mounting. 
Accepts coaxial 50 or 75 ohm 
antennas. Diversity operation 
possible IF output for panadap¬ 
tors etc. Complete with leads, 
headphones a bargain at $250.00 
Cartage to rail $1. Freight payable 
at nearest attended railway 
station. 


A.W.A. SIG GENERATOR 

UHF 140 300MHz $65.00 


TRANSPONDER APX6 

with Lighthouse Tubes. Can be con¬ 
verted to 1200 MHz. $17 


Cossor Double Beam Oscilloscope 1035 
Tested $150 


LOUD HAILER 

Battery operated, transistorised. In 
good used condition $27.50 Post A 70c, 
B 85c, C $1. D $1.25. 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 
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Marketplace 


FOR SALE 


COLOUR PICTURE TUBES, 13in type 320ADB22, 
standard 14 pin base, 6.3 volt heater. Ideal for bench 
testing of colour chassis. New, $65.00. Send crossed 
cheque to Teleservices, 842 Canning Hwy, Ap- 
plecross, 6153, WA. 

SPEAKERS: 2 pairs Bailey Mk 2 transmission lines. 
Excellent sound. Best Offer, (02) 7314 after 6 pm. 

FETS 5 x 2N3819E -I- data $2, 5x BC107/8/9 SI; 5x 
2N3053 $2; OC25 80c; 30x 160V ply caps .001 — .018 $1; 
4x Comp bds $1; 4W audio amp Mullard $5. Surtran, 
Box 317 GPO Sydney. 

BARGAINS for December only. All new, current stock. 
1N4004 diode (replaces EM404) 16c each or 10 for 
$1.40; Bridge rectifier, 400V 1.5A, $1.50 each; 5pc 
1/2W carbon film resistors, 25c for 10 of one value. 
P&P 60c. ECM Industries, Box 309, Hawthorn, Vic 
3122. 

ALL BACK ISSUES "Electronics Aust.", 50c per copy. 
Door sales only. T. Weir, 56 O'Connor St., Haberfield, 
798 7569. Wanted to buy copies also. 

BC221 AK, new in orig. case incl. 240V supply, head¬ 
phone. Ex War Dep manual TM 11-300 covering all 
models etc. Best Offer, PO Box 101, Epping 2121. 

ELECTRONIC COMPONENTS for sale. All new. Write 
to ECM Industries, PO Box 309, Hawthorn, Vic 3122, 
for free price list. 

UNTESTED & UNGRADED transistors or diodes. 

Fantastic Value" ideal for hobbyist, tradesman & 
experimenter, packs of 160 for $2 — plus pack 8 . post 
50c. Send cheques or m.o. to "Transistors" 22 Mit¬ 
chell Ave, Boronia, Vic 3155. 



Do not start to build yourself an 
organ without first finding out about 
the superb SCHOBER (USA) 
assemble-it yourself kits. Inquiries to 

Schober Organs (Aust), 124 Living¬ 
stone Ave., Pymbie, NSW, 2073. 

(Mail only please.) 


SERVICE 


CONVOY INTERNATIONAL OFFERS 
SERVICE ON ALL HI-FI EOUIPMENT 
AT SYDNEY'S LOWEST PRICES 
FREE PARKING 

Special tape recorder adjustment, our 
technicians can adjust your tape recorder so 
that it gives super performance on the brand of 
tape you use. You will be amazed at the Irrv 
provement in performance for such a small 
charge. 


PTY/LTD 


CNR. PLUNKETT b MACLEAN STS. 
JSJOJi-OpMOOLOO - 367 2444 OPEN 
THURS NIGHTS b SATURDAY. 



CRYSTALS XTAL 27 240, 26 785, inch pins — $ 6.00 
per pair post free. P. Shalley, 127 York St, Sydney 
2000 . 

INTEGRATED CIRCUITS 7400, 7404, 60c; 7490, 7491, 
7473, 7474, NE555 $1.75; UA741 $1.00, EM404 10 for 
$2.50, unmarked uA709 50c; relays, min. 12V 4c/o 
with base $1.25; computer boards 50c 8 . $1.00, bun¬ 
dles hook-up wire 100 ft 50c; post 8 . packing 20c. 
Burnlee Trading, P.O. Langwarrin, 3910, Vic. 

AR7 WITH MAINS PACK and 4 coil boxes 140kHz to 
25MHz. $120. Circuit Breakers approx. 20 Heinemann 
8 . Westinghouse, 250V 10A, new — $4 each. O'Brien, 
Edgar Rd, San Remo, Vic. 3925. 

ALL MUSICAL INSTRUMENTS, amplifiers and ac- 
cessories. Electronic calculators, cassettes, etc, buy 
from local 8 . overseas wholesalers 8 . mfrs through 
us, extra special deals for quantity buyers. Mail 
order music dept. Lethean, PO Box 55, Albert Park, 
Vic 3206. 

BACK ISSUES "Electronics Australia" complete April 
1965 to March 1974. Offers please — Campbell, PO 
Box 21, Canterbury, Vic. 3126. 


FILMS, Sound 8 16mm. Sell, exchange. Projector 
Magnetic R P heads, raised pole non scratch. 
Halpin, 12 Swinbourne Ave, Hawthorn, Vic 3122 
Phone 81 4724. 

SUPER BARGAIN SPECIALS from MICRONICS. 
TOP QUALITY PIGTAIL ELECTROLYTICS SALE. 
HURRY, ORDER NOW!!! 25uf/450v, 50uf/300v, 
60uf/300v, 100uf/200v, 2000uf/ 25v — 3 for $2 
16uf/ 450v, 32uf 300v, 200uf/ 70v,1000uf / 18v—4 for $2. 
lOuf 500v, 50uf/ 125v — 6 for $2. 1000uf/6.5v — 5 for 
$2. 2000uf/ 40v — 3 for $2.50, 2uf/40v — 10 for $1, 
10uf/ 65v — 10 for $1.50, 40uf 70v — 10 for $2, 2uf/ 300v 

— 10 for $3, 500uf/ 25v — 10 for $2.50. TUNING CAP 
Miniature —2 for $1.30. Large 2 gang — $1.25, 3 gang 
$1.75. Slide Switch (18 pin) — 4 for $1. Power Switch, 
4 pos.. Push Butt. — 2for $1, MICRO switch 250v, 10A 

— 2 for $1, Trimmers (0-220pf) — 10 for $1.50. 
ZENER DIODES — 400mv, 4.7v — 10 for $1.80. 
COPPER CLAD Board 6" x 9"— 4 for $2 6" x*12"— 
3 for $2. Ferric Chloride Etch. (Solid) 100 grm bag — 
40c 

SEMICONDUCTORS: BC179, BC157, 2N3638A — 6 for 
$2, AC126 — 5 for $2, AC127 — 4 for $2, AD161 / 162 
Mtchd Pr —$2, SE1010 — 5 for $2. Rect. Diode 1N3196 
(800v, 75A) — 10 for $2. DG14 Damper Diode for TV 
$1, 2N3730 — $1.25. AUDIO AMP I.C. incl. Cct 
Diagram PA234 lw R.M.S. — $1.25 ea., TAA621 4w 
R.M.S. — $3.50. POTENTIOMETERS — Single Pots 
250k/ A, 250k C — 4 for $1. Single with switch 1M/ C, 


SINCLAIR STEREO 60 PR EAMP/CONTROL 
UNITS, including volume, bass, treble 8 . 
balance. We are clearing stocks below wholesale 
price at only $24.90 each plus $1.00 p 8 «p. Only a 
limited amount available at this incredibly low 
price, save yourself many $$$$. Hurry and get 
yours while stocks last. HI-TEC ELEC¬ 
TRONICS, 265 Princes Highway, Corrimal, 
N.S.W. 2518. 


DISPLAY ADVERTISEMENTS IN 
MARKETPLACE are available in sizes 
from a minimum of 6cm x 1 col rated 
at $45 per insertion. 

Other sizes are at card rates. 

CLASSIFIED RATES $1.50 per line 
per insertion payable in advance. 
Minimum two lines. 

CLOSING DATE is six weeks prior to 
the on-sale date. Issue,s are on-sale 
the first Monday of each month. 

ADDRESS all classified orders, copy, 
enquiries, etc. to: The Advertising 
Manager, ELECTRONICS Australia, 
Box 162, Beaconsfield, 2014. 


LANTHUR ELECTRONICS 

69 Buchanan Avenue, North Balwyn. 3104. Victoria. P.O. Box 162. Ph. 85 4061. 

BASIC BATTERY SAVER KITS 

Use instead of batteries in radios, tape recorders, 
record players, toys, instruments etc. Consists of 
tapped transformer, rectifier, filter capacitor and 
circuit. Will supply dc voltages from 6 to 15. 

One amp. size. $8.50 

Two amp sixe. $13.50 

Plus postage Vic. 0.75 

Other $1.50 

Excess postage will be refunded. 

AMMETERS 

Moving coil type. 0 to 10 amps. dc. Clear face 

65 x 55 mm. $4.50. 

Price includes postage. 

SELENIUM PLATE RECTIFIERS 

Air cooled type. 6 amps. 25 volt mx. 4 plates 67 x 
70mm. $5.50 

Price includes postage. 

BASIC BATTERY CHARGER KIT 

Charge your own car battery. Consists of trans¬ 
former, rectifier, ballast resistor, nnd circuit. 
Charges 12 volt batteries at 2 amps. $8.50 

Plus postage Vic. 0.75 

Other $1.50 

Excess postage will be refunded. 

FERRITE RODS 

Eight by three eighth inches. 75 cents ea. Three for 
$ 2.00 

Price includes postage. 

MAGNETIC EARPIECES 

Complete with cord and 3.5mm plug. 50 cents ea. 
Five for $2.00 

Price includes postage. 

BASIC MOTOR SPEED CONTROLLER KIT 

Controls from full to stop without loss of torque. Suit 
able for brush type ac dc motors only. Especially 
drills and other hand tools etc. 

Three amp. capacity. $7.50 

Price includes postage. 

STEEL BOXES 

Grey hammertone finish. Detachable top 8 . bottom. 
Size insideS' 2" x 5> 2" x 4' 4 ". One side has a IV' and 
a ' 2" hole. New 8 . unused. $1.25 ea. 

Four for $3.95 

Price includes postage. 

BASIC LAMP DIMMER KIT 

Will control incandescent lamps from full to out. 
Capacity up to 1400 watts. Consists of triac, diac, 
pot., knob, inductor, caps., resistors and cir¬ 
cuit. $6.50 

Prices includes postage. 

TRANSISTORS 

2N3055 $1.50 ea. 

Four for $5.50 

Price includes postage. 

PLASTIC CABINET 

Suitable to contain motor speed or lamp dimmer 
kits. t $1.35 

Price includes postage. 

ELECTRIC MOTOR SPEED CONTROLLERS 

Suitable for drills 8 . other hand tools or any brush 

type ac dc motor. Complete, ready to use 81 ap 
proved by the SEC. Reduces speed from full to stop 
without loss of torque. 

500 watt 2 amp. size. $15.75 

Price includes certified post. 

2500 watt 10amp. size $23.90 

Plus certified post. Vic. $1.00 

Other $1.50 

Excess postage will be refunded. 

BROADCAST BAND TUNER 

Complete ready to use. Use with hi-fi amps., tape 
recorders etc. Band width 8 kh, output >3 volt, dc 
input 9 volt 5 ma. $27.75 

Price includes postage. 


ELECTRONICS Australia, December, 1974 117 













































MARKETPLACE - Cont. 


5k/ C, 250k/ C — 3 for SI. Dual Gang 2M/ A, 250k/ A, 
1M/ C — 2 for SI. Dual with switch 2M/ C, 500k/ C — 
75c ea. Slider Pots, single 250k/A — 40c ea. Stereo 
5k/ A — 80c ea. 

SUPER BARGAIN PACKS. IDEAL FOR SER¬ 
VICEMAN or HOBBYIST. TRANSISTORS: NEW, 
BRANDED, POPULAR pnp and npn Germanium 
types (Mixed) —10 for S2. POWER RESISTORS 3w- 
7w, 5pc, lOpc. Top Qual. (Mixed) — 25 for S2. 
RESISTORS, Fresh Stock (Mixed) 5pc, lOpc, V 2 w, 
lw, ideal for servicing, V.H.F. or hobbyist — 100 for 
90c. POLYESTER CAPS, Top Qual. 160v, 270v, 400v, 
lOpc Tol. (Mixed) — 100 for S3.25. POTS — Dual, 
single, switch and Tab pots (No Rubbish) — 20 for 
S3.50. PRESET POTS: Mixed excel, quality — 10 for 
SI. CERAMIC DISC CAPS, mixed — 50 for SI (incl. 
high voltage). ELECTROLYTIC CAPS mixed — 25 
for S2. STYROSEAL CAPS — 25 asstd for SI. TAN¬ 
TALUM CAPS — All mini, mixed — 20 for S2 (No 
junk). ZENER DIODES — Mixed lw — 10 for S3.50, 
Mixed lOw — 10 for S6. SWITCHES — Incl. Rotary, 
Micro and P.B. switches — 10 for S3.50. TAG STRIPS 
— Mixed — 50 for $2. COILS — Miniature Coils Osc. 
I.F. mixed, unmarked — 20 for SI.50. Post and Pack 
30c or extra for Heavy parcels. MICRON ICS, P.O. 
Box 175, Randwick, N S W. 2031. 


READER SERVICE 


FREE CATALOG listing details of solid state digital 
clocks; stereo amplifier kits; 100W RMS power 
amplifiers; 1C audio a'mps; CMOS IC's; Red, green 
yellow LEDs etc. Write to GMR, PO Box 127, 
Malvern, Vic 3144. 


FREE! PRICE LIST of bargain components with 
order form. Send 9in x 4in SAE to MICRON ICS, PO 
Aox 175. Randwirk mil 


How’s this for a 

SHORT CUT? 


SLIP-N-SNIP 

folding 

scissors 


for pocket 
or tool kit 

Stainless 
Surgical 
Steel Blades 

Chrome Plated 
Handles. 


j - 

u 



handier 
than a 
pocket 
nife 



for 

• Doctors 
Fishermen 
Travellers 


$3.95 


and nurses • 

• Hunters • 

_ > Tool kits • 

Home use • Hobbyists. 
Available through 
hardware stores or enquire at: 

suico 

469 PACIFIC HIGHWAY, ARTARM0N, N.S.W. 
Telephone: 42 4214 


SPECIALISTS IN PRECISION FASTENING TOOLS 


LOUDSPEAKERS REPAIRED. Bass resonance 
lowered with foam plastic suspension or grey cloth. 
lOin Plesseys modified with plastic surrounds & cone 
painted with saturant for lower colouration and 
smoother frequency response. Contact Norman J. 
Edge, 359 Nepean Hwy, East Brighton, Vic 3187. 


AUSTRALIAN RADIO DX CLUB. For overseas and 
long distance shortwave and medium wave reception 
for serious DX monitors. Monthly bulletin, and 
special supplements. Send 20c stamp for mem 
bership details to ARDXC, PO Box 227, Box Hill, Vic. 
3128. 


MULTIMETER & INSTRUMENT REPAIRS. Fast 
service to all makes of meters & test equipment 
including AVO and Japanese types. Western Meter & 
Instrument Service, 31 Hazel Street, Girraween, 
NSW 2145. Phone Sydney 631 2092. 


WANTED 


THE FOLLOWING VALVES required for Eddystone 
Marine Receiver: 659/ 670; UAF.42; UCH.42; UL.41; 
UL.41; UAF.42; UAF.42; UCH.42. Please advise if 
incorrect. C. T. Frith, PO Box 24, Morwell, Vic 3840. 


ONE DIAL ASSEMBLY EfcO USL-37 to suit Little 
General 1961 mantel radio. Apply C. Borchard, 719 
Blende St, Broken Hill, NSW 2880. 


WEBSTER BOOTH 78 records. Cash collect. Phone 
31 6426 (Sydney) evenings. 


BURGLAR 

ALARMS 

Alarm Modules, Electronic Eyes, Photo Sen¬ 
sitive Cells, Sonar, Gas/Heat/Smoke Sensors, 
Sirens, Bells, Pressure Mats, Door Monitors, 
Car/Caravan/Home/Office Holdup Factory 
Alarms, Key Switches, Reed Switches, Relays, 
Shock Recorders, Aluminium Tape. You Name 
It, We Have it. 

N.S.W. agent for 

iNIDACl 

manufacturers of superior and reliable 
equipment. 

Phone: 977 6433 for information or 
send 50c in stamps for fully illustrated 
catalogue. 

PROTECTOR R C 
ALARM SYSTEMS CO. 

119-121 Pittwater Road, Manly, 
N.S.W. 2095, 



LOOKING FOR A DIFFERENT CHRISTMAS GIFT? 


Any of our handbooks or special 
publications make great gifts — or 
perhaps a subscription. We will post 
the magazine anywhere in the 
world. Hurry, there are only a few 
days to go! 


HiFi Annual 

S2.10 

Basic Cobol 

$2.90 

Basic Electronics 

$2.60 

Basic PL 1 

$2.90 

Projects & Circuits 

$2.60 

Circards 

$3.00 

Fund, of Solid State 

$3.60 

(Series 2 to 11 

available) 

Digital Electronics 

$3.60 

Binders 

$3.50 

Fortran Basics 

$2.90 

Subscriptions 

$12.00 

Basic Algol 

$2.90 

(12 mths posted anywhere) 


CELESTRON 


SCHMIDT -CASSEGRAIN 
niU IV MULTI-PURPOSE TELESCOPES 

ASTRONOMY -PHOTOGRAPHY -NATURE STUDY 


CELESTRON 5" and 8" — Unsurpassed for optical excellence and versatility. 

Call and see our spectacular display at our Sydney or new Melbourne store — mid City 


Arcade, Bourke Street or 


r 


ASTRO OPTICAL SUPPLIES PTY LTD 
I 11B Clarke St, Crows Nest 
j Sydney, 2065 Phone: 43 4360 

I NAME:. 

I ADDRESS: . 


Send 20c for informative catalogue 

• Telescopes — all types 

• Build-it-yourself kits 


• Binoculars 

• Microscopes 

• Star maps, atlases, books 

• Weather Equipment 


POSTCODE 
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TUDOR RADIO 

L.E. CHAPMAN EST. 1940 

103 ENMORE ROAD, ENMORE, NSW 2042. PHONE 51-1011 
NEW Postage Rates Please Add Extra 


TV Picture Tubes. New 
in cartons 21 inch 1 10 deg. $22, 1 7 inch 
110 deg. $18. 


T.V. channel change 
and fine tuning 
Knobs 75c a pair. 



TV tuners new 
in valve type 
or transistor 
$10 each. 


•U 


r. c 

v TE*. 

I «—&—nt*T~ r 


A.W.A. 

Stereo Amplifier 
and tuners solid state. 

5 Watts per channel 
$40 Pack and Post $1.50. 
Interstate $2. 


Power 

Transformer, 4 
150 Volt aside 
6 Volt Winding $3 



Super special B.S.R. 4 speed record 
changer 12 inch turntable balanced arm 
cuing device etc. $35, pack and post 
$1.00, Interstate $1.50. 



Portable 4 speed record 
player 240 volts all 
transistor $19.50. Pack 
and post $1, in¬ 
terstate $1.50. 



SUIT HOMODYNE 
TUNER 

Car Radio Push 
Button Tuner 

$4.50 

Pack 8- Post 55c Interstate $1.05 

SLIDE SWITCH 

3 position 50 cents 



Shure M 75/6 Magnetic Pick up 
Cartridge $11. 


Speaker transformers 7000 to 1 5 Ohm 
3V4 watt $1.25. 

100 mixed condensors micas polyester 
ceramic fresh stock $2 per pack and post 
45c. 

Perspex tops for record players size 12 x 
9% x 314 $1.50. 


50/Ohm pots ideal for ext. speakers etc 
50c. 

Speakers M.S.P. 

12 UAC 8/OHM 30 WATTS RMS $22.00 
12 TACX in 8 or 15 OHM 10* 

WATTS 

8 TACX 8/OHM 
6 x 9 in 8 or 15 OHM 
5x7 in 8 or 15 OHM 
6% inch 8 or 15 OHM 
8 x 4, 8 or 15 OHM 
6 x 4, 8 or 15 OHM 
5x415 OHM 
4 inch, 8 OHM 

4 inch large magnet 15 OHM 

3 inch 3.5 OHM 

5 inch Tweeters 8 OHM 

4 MB Tweeters 

6 inch Dual Cone Tweeters 

5 x 3 80 OHM 

5 inch magnavox dual cone 8” 

27 OHM 

8 inch national built in Tweeter $14.00 

rola custom kit 63G x Tweeter 

C60 woofer crossover and pot $19.00 


$ 11.00 

$ 8.00 

$7.00 

$ 6.00 

$4.50 

$4.50 

$3.50 

$2.50 

$2.75 

$3.00 

$2.50 

$3.50 

$5.00 

$ 6.00 

$3.00 

$ 6.00 



TUNING AND 
BALANCE 
INDICATOR 
METERS $1.50 


Tape Recorder Heads Transistor 

Top quality suit most recorders $5.00 


Speaker transformers 5000 to 1 5 Ohm 5 
watt $2 

Morganite and IRC resistors 33 values $2 
per 100, pack and post 45c. 


op 


BSR Ceramic 
Cartridge 
Stereo $4. 


250 mixed screws. BA, Whit, self-tapper 
bolts, nuts, etc. $1.25 bag plus 40c post 

Speakers Magnavox 8 inch 4/OHM $5 

25 mixed 5 and 10 Watt resistors $2.00. 

B.S.R. 4 speed gramophone motor and 
pickup 240 volt $7.75. 

Hook up Wire 30 mixed colours lengths 
$1 bag. 



Amplifiers 5 x 3. 5 players also 

x 1 Vi. 5 x 2Vi, 6 preamp stage in- 
Volt complete eluded $5 

ideal for record 


50/0 hm Pots ideal for ext. Speakers 50 
cents Transistor and Driver Speaker 
Transformers $1.00 pair. Ferrite Rods 6Vi 
x Vi inch 50 cents 

Pots 30 mixed values including ganged 
and concentric $5 

In Line Fuse Holders 20 cents 


Stereo Speaker Wire 12 cents yard 

Amplifier Solid State 8 Watts RMS 
per Channel $35 pack and post $1.50 
Interstate $2.00. 

Shielded microphone cable 30cents Yard 


Car radio supressor condensor 30 cents 


Speaker transformers 7000 at 3.5 OHM 
$1.25. 


Electros 3 in one 100-25-40, 24-250-300, 
50-250-300 75 cents 


Electros 100 MFD 400 Volt $1.00. 


Speaker transformers 12,000 to 15ohm 
$1.25. 
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Rare opportunity for 
calculator technicians 


Sometimes an opportunity presents itself which is worth grasping. This is one of them. 
Ever increasing sales of Canon calculators and associated equipment have been 
responsible for several vacancies in the calculator service division of Rank Industries 
Pty. Limited. 

This could be your chance to join a rapidly expanding and progressive company . . . 
and to work on fine equipment af the same time. Experience with digital equipment 
is naturally essential. 

Our service team is the best in Australia. If you'd like to j^>in us, please contact Reg. 
Cox in Sydney (Tel. 406 5666) or Neil English 
Vacancies exist in all states as this is a national organization. 

N.S.W. and Victoria please contact he Service Manager. 

Salary is by negotiation, and is related to experience. Relocation expenses 
paid for country personnel. 

If you would prefer to write to us, please address your letter to:— 

The Manager, 

National Service Division, 

Rank Industries Australia Pty 
58 Queensbridge St.. SOUTH 


Melbourne (Tel. 61-3281) 
In states other than 


be 




Limited, 

MELBOURNE. VIC. 


3205. 


RANK INDUSTRIES AUSTRALIA 
PTY. LIMITED. 


SYDNEY 

ADELAIDE 


406-S666 

332-4288 


PERTH 

MELBOURNE 


81-4988 

61-3281 


BRISBANE 

CANBERRA 


52-7333 

95-2144 


Are you thinking of buying... 




PLANING & THICKNESSING 


DISC SANDING. 


Circular Saw, BandSaw, FretSaw, Jig Saw, 
Belt Sander, Disc Sander, Box combing set 


Basic unit performs all 
above functions and ten 
other operations with 
optional accessories 


The 100% 
solution is— 


TILTS 90° 


emcostar 


the 16 in 1 
home workshop 

(without conversion) 


MAIL COUPON TODAY for literature, prices, etc., 

| To ELLIOTT MACHINE TOOLS PTY. LTD. 32 Barcoo St . East Roseville. N.S.W. 2069 | 
I Please forward literature and prices of EMCOSTAR homeworkshop Phone 406 4322 j 

Name. 

Address..-. 

.Postcode.. 

""“““”£798 


SUBSCRIPTION SERVICE 


Subscription Rates 

$A12.00 per year 
posted anywhere in 
tne world. 


Guarantee yourself a complete set of issues for your 
library with no copies missing. 

POST THIS COUPON TO: Subscription Department 
PO Box M204, Sydney Mail Exchange 2012. 


Name . 

Address . 

Enclosed is $ . Start with 
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How (o graduate to 4-channel sound. 
Study the TE AC A-2340R. 



It’s TEAC’s breathtaking 4-channel A-2340R. 

A dynamite open-reel tape deck that gives you “surrounding” sound. 

Puts you right in the middle of the band. 

Here’s what it can do. 

First, the A-2340R records and plays in four-channel, two-channel or monaural. 

It can handle any kind of recording and playback you demand of it. 

Then there’s the Automatic Reverse playback for two-channel play. Stereo tapes get a complete run 
through. When side I finishes, side 2 begins. Automatically. 

And the built-in mic-line mixing capability allows you to mix, record and be as creative as 
you like in making tapes. 

And to assure stable and constant tape run, the A-2340R has three motors. 

All in all, it’s one of the easiest to operate tape decks on the market. 

All at a price you’d pay for a top quality stereo deck. 

Now, go study the A-2340R at your next opportunity. 

AUSTRALIAN DISTRIBUTORS: Australian Musical Industries P/L.. 

I R 155 Gladstone St.. South Melbourne. Vic.. 3205. Phone: 69 5888 — 

X 619 Pacific Hway. St. Leonards. NSW. 2065. Phone: 4396966 — 

Arena Distributors, 273 Hay St.. East Perth. Phone: 25 9993 — 

St. Aust. Truscott Electronics Pty. Ltd.. Hindmarsh Square. Adelaide. 
Phone: 23 3024. Miltons Department Stores Ltd.. P.O. Box 146. 

Norfolk Island. OCEANIC DISTRIBUTORS: New Zealand: Direct 
Imports (N.Z.) Ltd.. Box 72. Hastings. New Zealand. 

— Fiji: D. Jeevan & Sons. 87 Cumming Street. (G.P.O. Box 148), Suva. 

22710 — New Guinea: Paul Mow & Co.. Box 449. Lae. Phone: 2953 







Guaranteed and serviced throughout Australia and Pacific Islands by Hagemeyer (Australasia) B.V. Bra 


If you're planning a first rate stereo or four channel 
system then the JVC turntables become a ‘must 1 
component. 

These precision built units not only offer the best 
features of stereo turntables costing twice as much, but 
have a very special added advantage . . . they all have 4 
channel (CD4) ready status. In fact all that is required is 
a 4 channel stylus. 

With JVC you not only have 4 channel but also a choice. 
Three turntables specially designed to suit your par¬ 
ticular need. 


Professional — JLB44: Brushless DC direct drive turn¬ 
table, 31cm die cast aluminium platter, built into a 
special resonance free solid block of 41 ply beech- 
wood laminated. Neon strobe timing, TH tracing hold 
tonearm balance, adjustable insulator base feet. Wow. 
flutter 0.05% (WRMS) 

Advanced — JLA3: Vibration-free belt drive, indepen¬ 
dent AC servo motor, neon strobe timing, auto cut/ 
return controls, manual cue lever, TH tracing hold tone- 
arm balance, Wow. flutter 0.08% (WRMS) 

Intermediate — SRP87: Complete with ‘sure tracking' 
tonearm, belt drive, 4 pole AC synchronous motor, auto 
stop/lift/returp, cue lever, 12” aluminium platter. Wow. 
flutter 0.1% (WRMS) 


So if you want the best in stereo or four channel, choose JVC. 


JLA3 


JVC 


all States. 


SRP87 



